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Editorial

4 N

On behalf of the entire present editorial team, it gives me great pleasure to welcome
you to this new issue of the Majmaah Journal of Health Sciences (MJHS, ISSN: 1658-
645x). At the outset | wholeheartedly thank our respected Rector, Dr. Khalid bin Saad
Al Megrin and the Vice Rector for Graduate Studies and Scientific Research Prof. Dr.
Mohammad Bin Abdullah Al-Shaaya’a for entrusting me with this responsibility of
developing the bringing out the prestigious journal of our university. | would also like
to thank the founding Editor-in-Chief Professor Dr. Mohammad Othman Al-Rukban
and his editorial team for their commendable efforts and great contributions towards the
MJHS.

The MJHS is a peer-refereed journal with a broad scope to bridge knowledge
between medical, dental, applied medical health sciences and rehabilitation fields. In
short, the MJHS provides an excellent platform for all health related professionals to
interact through scientific contributions and discussions.

Knowledge is progressing by a geometrical ratio and it is important that we too
become a part of this fast pace of progress. This goal of propagating knowledge can be
achieved not only through assimilation but also through dissemination of knowledge.
Realization of the maxim, ‘publish or perish’ in the world of science has inspired and
encouraged many organizations to start and sustain their own journals and publications.
Scientific journals have played a great role in this new era of removing the darkness of
unawareness hence enlightening the minds and brains with the lamp of new knowledge
and thoughts. The experience and knowledge of senior faculty members should reach
the upcoming generations and the new ideas of young researchers should reach all
professionals.

The scientific journals can provide a gateway to transfer knowledge and add
meaning to all readers. Knowledge is power and it has a unique quality in that as we get
to know more, the volume of the unknown seems to keep on increasing as rightly stated
by “known is a drop, unknown is an ocean”. Knowledge is something that we keep on
gaining for as long as we keep on sharing. In this era of education, publishing is turning
out to become more and more significant. I strongly believe that this issue will add a
drop of knowledge in the minds of our readers.

Different types of articles are included in the MJHS, such as research articles
which report the results of research studies on a range of topics varying from the basic

N /




mechanisms of diseases and dysfunctions to clinical trials that compare the outcom&
of different treatments. Review articles that summarize and analyze the information
available on a specific topic based on a careful synthesis of existing medical literature.
Rare case reports, which educate clinicians about particular illnesses and how to treat
them. Editorials, which are short essays that express the views of the authors, often
regarding research or review articles published in the same issue. Letters to the editor,
which provide a way for readers to express comments, questions, or criticisms about
articles published in the MJHS.

In the end, | wish to congratulate the entire editorial team for their tireless efforts
and perseverance towards the MJHS. | would also like to extend special thanks to all the
anonymous reviewers for their efforts for processing the articles in the required time. An
issue at hand is to get the MJHS indexed in Pub Med, for which we have to work with
an unshakable focus and move ahead steadily on the road of progress and I am confident
that we will achieve this goal very soon with joint concerted efforts. Your valuable
suggestions will help us to improve with time,

Editor-in-Chief, MJHS
Professor. Dr. Mohammed HS Al-Turaiki
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ORIGINAL ARTICLE

A study to compare the efficacy of Static stretching and PNF stretching
on forward shoulder posture
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Abstract

Introduction: Good posture is that state of mus-
cular and skeletal balance which protects the
supporting structures of the body against injury
or progressive deformity. Forward shoulder pos-
ture is considered as one of the common postural
problem in normal asymptomatic young adults.
Various stretching techniques and strengthening
exercises play a major role to decrease the for-
ward shoulder posture effectively. So this study
was intended to find the effectiveness of Static
and PNF Stretching along with strengthening
techniques on forward shoulder posture. Meth-
od: Thirty asymptomatic young adults who have
forward shoulder posture were selected for this
study and divided into two groups. One group
received Static and the other group received
PNF stretching for a six week stretching along
with strengthening Programme, three times per
week.

Result: Both static and PNF groups showed
improvement in forward shoulder posture and
range of motion of both right and left shoulders.
Conclusion: Although during first two weeks
there was no much improvement in forward
shoulder posture but from third week onwards
PNF group showed marked improvement com-
pared to other group who received static stretch-

ing
Key words: Forward shoulder posture, Static
stretching, PNF Stretching, Plumb line
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Introduction

Good posture is that state of muscular
and skeletal balance which protects the sup-
porting structures of the body against injury or
progressive deformity. Sedentary lifestyles,
poor postural adaptations, activities like
slouching and prolonged flexed postures have
reported high incidence of forward shoulder
posture %%, Forward shoulder posture, defined
as a sagittal plane or transverse plane scapular
resting position change, is theorized to result
in adaptive shortening of pectoralis minor
muscle by approximating the muscles inser-
tion sites on the coracoid process and ribs. 214
Forward shoulders can be described as abduc-
tion and elevation of scapula and forward po-
sition of the shoulders, giving an appearance
of a hollow chest.®** These muscular imbal-
ances have been implicated as contribut-
ing factors to upper quarter musculoskeletal
dysfunction.>**2'Forward shoulder posture
may also cause decreased range of motion of
shoulder mainly flexion, elevation, abduction
and rotation movements because of muscle
length changes and muscular imbalances.
Previous researchers have described vari-
ous techniques to objectively measure pos-
ture. Double square device is considered to
be accurate in detecting changes in shoulder
posture and would be of clinical value. This
device is considered to have good reliability
compared to other techniques.® *® Different
stretching protocols can be used for thera-
peutic purpose that helps to improve flexibil-
ity. Various types include passive stretching,
static stretching and PNF stretching etc. Static

stretching is the most common method used to
lengthen the soft tissues. PNF stretching is the
advanced forms which can be applied to any
tightened muscle to lengthen.? Hold relax,
contract relaxes, agonist contract etc are vari-
ous forms of PNF stretching. Various studies
have demonstrated that various PNF stretch-
ing techniques effectively increase flexibility
and range of motion. However, there is no
consensus on whether one PNF technique is
consistently superior to another or whether
PNF stretching is more, less or equally effec-
tive as static stretching.?2’ As both static and
PNF stretching methods are effective meth-
ods of stretching, this study was intended to
compare the efficacy of static stretching and
PNF stretching in reducing forward shoul-
der posture by stretching of pectoralis major
and minor followed by a strengthening Pro-
gramme for a period of 6 weeks.

Material & Method:
METHODOLOGY
This study comprised a 6 week stretching
and strengthening Programme, thrice a week.
The study included 30 asymptomatic subjects
who were willing to participate in the study.

SUBJECTS:

Subjects who were willing to partici-
pate in the study were screened and assessed
for the presence of forward shoulder pos-
ture using a plumb line. After screening, 30
subjects with forward shoulder posture were
randomly selected and divided into 2 groups.
Each group comprised 15 individuals, static
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group consisted of 15 subjects (10 females,
5 males). PNF group consisted of 15 subjects
(11females, 4 males). Ethical clearance was
taken from the ethical committee prior to the
study. All the subjects were explained about
the study and an informed consent was ob-
tained from them.

INCLUSION CRITERIA:

o Asymptomatic male and female sub-
jects of age between 18 to 25 years with for-
ward shoulder posture.

EXCLUSION CRITERIA:

J Subjects with any surgical history to
shoulder and cervical spine

o Any past or present history of injuries
to shoulder and cervical and thoracic spine

o Elite level athletes or subjects.

o Presence of cervical rib, VBI, im-

pingement syndrome, thoracic outlet syn-
drome.

MATERIALS USED:

Double square (Model #420 EM
,Johnson Level Tool Manufacturing)
Universal goniometer

Thera-bands

Plumb line
OUT COME MEASURES:

o Measurement of forward shoulder
posture using double square device

o Measurement of shoulder range of
motion using universal goniometer

[ ]

PROCEDURE:

In this study, subjects were screened for for-

ward shoulder posture and then total mem-
bers of 30 were divided into 2 groups namely
group A (n=15) and group B (n=15) random-
ly. Group A was assigned with PNF stretch
and Group B was assigned with static stretch
Programmes and both the groups were given
with same exercise programme for 6 weeks.
Before starting the exercise Programme and
stretching, forward shoulder posture was
measured using a double square device by
measuring the distance between wall and tip
of acromion process of the subject’s shoulder
(both right and left). Shoulder range of mo-
tion (both right and left shoulders) was also
measured using universal goniometer. Then
both the groups performed same exercise Pro-
gramme for strengthening, this strengthening
Programme is followed by PNF stretch for
pectoralis major and minor muscles in Group
A and static stretch for pectoralis major and
minor in Group B. This Programme was giv-
en for 6 weeks, thrice a week.

Forward shoulder posture was measured at
the end of every week. Shoulder range of mo-
tion was also measured before 6 weeks and
after 6 weeks Programme.

MEASUREMENT PROCEDURES:
Measurements of both the right and left
shoulder of each subject were taken before
and after the 6-week exercise and stretching
programme and also at the end of each week.
A device known as double square (model 420
EM, Johnson level and tool manufacturing)
was used to quantify forward shoulder posture.
shoulder range of motion was also measured
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before and after 6 week programme using a
universal goniometer.

DOUBLE SQUARE DEVICE:

A device known as the double square
(Model #420EM, Johnson Level and Tool)
was used to quantify forward shoulder
posture. The double square consists of a 40-cm
combination square with a second square/level
added in an inverted position. This device was
used to measure the distance (in millimeters)
from the wall to the anterior tip of the subject’s
acromion process. After palpating the anterior
tip of the acromion process on the subject’s left
and right shoulder, the location was marked
on the subject’s skin with a permanent marker.
The subject was then instructed to place his
or her heels against the wall and was verbally
instructed to “assume an upright, military
posture.” At this point the double square was
positioned over the subject’s left shoulder
with 1 square flush against the wall. The
second square was adjusted until it touched
the marked tip of the subject’s left acromion.
Three measurements were taken and recorded.
The exact measurement process was repeated
on the subject’s right shoulder. The subject was
then instructed to relax into his or her normal
posture. At this point the entire measurement
process was repeated. The military posture
was incorporated in order to ensure that
participants would not inadvertently alter
their relaxed normal posture during the
measurement process.

The mean of the 3 posture measurements
was used for statistical analysis. For all sub-

jects in both groups, measurements were tak-
en with the same equipment and by the same
investigator throughout the study to ensure
accuracy and identical instructions.

UNIVERSAL GONIOMETER:

Universal goniometer can be used to measure
joint position and range of motion at almost
all joints of the body. Universal goniometers
may be constructed of metal or plastic. Typi-
cally the design includes a body, and two thin
extensions called arms- a stationary arm and
a moving arm. The body of a universal goni-
ometer resembles a protractor and may form
a full or half circle. Measurement scales are
located on one or both sides of the body[0
to 360 and 360 — O degrees].After taking the
initial shoulder measurements, the subjects
in both groups were assigned with a 6 week
stretching and strengthening Program. The
exercises were conducted 3 times per week.
At first session, the subjects were introduced
to different levels of thera bands. These bands
are color coded with each color representing
a different resistance. The subjects were dem-
onstrated about the exercise procedure .The
subjects were given the opportunity to do 5
repetitions of each exercise with several lev-
els of thera-bands in order to estimate which
level was appropriate for themselves. The
subjects then carried out 3 sets of 10 repeti-
tions of all strengthening exercises.
EXERCISES:

Scapular retraction, External rotation, Shoul-
der flexion for lower trapezius

Progression of exercises:
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WK 1
WK6
Repetitions: 3*10, 3*15, 3*20** 3*10 3*15,
3*20

At the end of third week the subjects pro-
gressed to next higher level of resistance us-
ing the thera-band.

WK2 WK3  WK4 WK5

PNF STRETCHING:

Group A was assigned with PNF stretching.
PECTORALIS MAJOR STRETCH:

Hold relax technique was used in PNF stretch-
ing. By changing the angle of abduction of
arm different fibers of pectoralis major can be
emphasized .45degrees focuses on clavicular
head and 135 degrees focuses more on lower
fibers of sterno-costal head. Support the right
arm from the elbow to the hand using forearm
and hand of one side. Ask the subject to be-
gin slowly to attempt to bring his arm down
and across his chest leading with the elbow,
isometrically contracting the pectoralis major
for 10 seconds. After the isometric push, the
subject relaxes and breathes in. On the exhale
ask the subject to lift his arm higher, keeping
the forearm horizontal and his sternum to the
table. This stretch is repeated 3 times bilater-
ally.

PECTORALIS MINOR STRETCH:

Subject lies supine on the table. Stand at the
side to be stretched. Hold subject’s hand with
one hand allowing his or her upper arm to rest
at his or side on the table. Place palm of other
hand on subject’s anterior shoulder. Direct the
subject to pull his or her shoulder towards the

table and his or her shoulder blade down his
or her back towards the feet. This lengthens
the pectoralis minor to its end range.

STATIC STRETCHING:

Group B was assigned with static stretching.
STATIC STRETCH FOR PECTORALIS
MINOR:

Subject placed in supine position on a 5-in
diameter foam roll, which runs down the cen-
ter of the back. Shoulders are grasped and
pressed slowly in the direction of floor until
instructed to stop and hold for 30 seconds, re-

peated 3 times per session.
STRETCH FOR PECTORALIS MAJOR:

The subject assumes a kneeling position in
front of the therapist. Then subject laced his
or her fingers behind the head. Then therapist
reached in front of subject’s arms and back
behind subject’s scapulae, lacing his or her
fingers together as well. Then therapist pulled
in diagonal direction, both up and back from
subject’s trunk until instructed to stop and hold
.The stretchwas held for 30 seconds, repeated
3 times per session.

STATISTICAL ANALYSIS

Statistical techniques play an extremely
important role in planning of a good study
In this study the analysis of effectiveness of
static stretching and PNF stretching was done
using ANOVA and t — test.
Initially baselines values were obtained.
Mean age and height were calculated. Mean,
standard deviation and standard error of the
variables were calculated.
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For determining the efficiency or change in
posture in right and left relaxed posture in
both groups ANOVA single factor was done.
For comparing the efficiency of reducing
forward shoulder posture in static and PNF
groups, t — test was used individually in right
and left relaxed postures.

For comparing the efficiency in improvement
of right and left shoulder flexion, abduction
and external rotation between static and PNF

groups, t- test was applied.

RESULTS:

Before starting of exercise and stretching
Programme base line values of age, height,
forward shoulder posture right and left, range
of motion of right and left shoulders of both
PNF and static group were taken. Mean, stan-
dard deviation, standard error were calculated
to compare the baseline values.

(Table 1) Intra group comparison of right forward shoulder posture from 0 to 6 weeks of PNF group was done
by applying ANOVA to know the significant change in forward shoulder posture .The result showed significant
change in forward shoulder posture with mean score of 0.30.

VARIABLE PNF GROUP STATIC GROUP

MEAN SD SE MEAN SD SE
AGE

HEIGHT 224 1.05 0.27 22.9 1.10 0.28
FSP RIGHT 5.36 0.29 0.07 5.39 0.28 0.07
FSP LEFT 13.51 0.59 0.15 13.65 0.34 0.08
RIGHT FLEXION 13.27 0.47 0.12 13.45 0.32 0.08
RIGHT ABDUCTION 163.9 7.2 1.8 161.9 7.5 1.9
RIGHT E R 154.1 6.6 1.7 155.2 6.2 1.6
LEFT FLEXION 79.33 6.5 1.68 69.00 53 1.39
LEFT ABD 165.0 5.6 1.4 163.0 45 1.1
LEFTER 158.2 4.6 1.1 155.0 5.3 1.3
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(Table 2) Intra group comparison of left forward shoulder posture from 0 to 6 weeks of PNF group was done by
applying ANOVA to know the significant change in forward shoulder posture. The result showed significant change
in forward shoulder posture with mean score of 0.23.

Source of Variation SS df MS F-Cal P-value F-tab
Between Groups 2235 6 37.249 122.602 2.77TE-43 2.193
Within Groups 29.775 98 0.304
Total 253.27 104

(Table 3) Intra group comparison of right forward shoulder posture from 0 to 6 weeks of static group was done by
applying ANOVA to know the significant change in forward shoulder posture. The result showed significant change
in forward shoulder posture

Source of Variation SS df | MS F-Cal P-value F-tab
Between Groups 226.41 6 37.734 163.830 8.66E-49 2.193
Within Groups 22.572 98 10.230

Total 248.98 104

(Table 4) Intra group comparison of left forward shoulder posture from 0 to 6 weeks of static group was done by
applying ANOVA to know the significant change in forward shoulder posture. The result showed significant change
in forward shoulder posture

Source of Variation SS df MS F-Cal P-value F-tab
Between Groups 49.701 6 8.283 |44.411 7.74E-26 2.193
Within Groups 18.279 98 |0.187

Total 67.98 104

(Table 5) Means of right forward shoulder posture from 0 to 6 weeks of PNF and static groups were compared and
t — test was done to compare the significance. And results showed that PNF was effective

Source of Variation SS df MS F-Cal P-value F-tab
Between Groups 41.642 6 6.940 | 45.000 4.86E-26 2.193
Within Groups 15.115 98 [0.154

Total 56.757 104

(Table 6) Means of left forward shoulder posture from 0 to 6 weeks of PNF and static groups were compared and
— test was done to compare the significance. Results showed that PNF Group is more effective

GroupA GroupB
Mean 11.9676 12.9219
Variance 0.26479 0.17186
Observations 15 15
SD 0.51 0.41
SE 0.13 0.10
df 28
t-calculated -5.59312
P - Value 3.1E-06
t -tabulated 1.70329
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(Table 7) Inter group comparison of right flexion between PNF and static groups was done by applying t- test to
know the significance and showed the PNF Group is more effective.

GroupA GroupB
Mean 11.804 12.757
Variance 0.199 0.135
Observations 15 15
SD 0.44 0.36
SE 0.11 0.09
df 28
t-calculated -6.383
P - Value 3.9E-07
t -tabulated 1.703

(Table 8). nter group comparison of right abduction between PNF and a static group was done by applying t- test

to know the significance. Results showed PNF Group is more effective.

PNF STATIC
Mean 176.2 167
Variance 15.1714 51.2857
Observations 15 15
SD 3.8 A
SE 1.0 1.8
df 28
t-calculated 4.3708
P - Value 0.0001
t -tabulated 1.7171

(Table 9) Inter group comparison of right external rotation between PNF and static groups was done by applying

t- test to know the significance. Results showed that PNF Group is more effective.

PNF STATIC
Mean 173 161.267
Variance 13.571 36.781
Observations 15 15
SD 3.68 6.06
SE 0.95 1.56
df 28
t-calculated 6.4041
P - Value 8E-07
t -tabulated 1.7139
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(Table 10) Inter group comparison of left flexion between PNF and static groups was done by applying t- test

PNF STATIC
Mean 79.333 69
Variance 42.381 29.1429
Observations 15 15
SD 6.51 5.39
SE 1.68 1.39
df 28
t-calculated 4.7322
P - Value 3E-05
t -tabulated 1.7033

(Table 11). nter group comparison of Post values of left abduction between PNF and static groups was done by

applying t-test

PNF STATIC
Mean 176.6667 168.5333
Variance 13.0952 15.8381
Observations 15 15
SD 3.61 3.98
SE 0.93 1.02
df 28
t-calculated 5.8562
P - Value 1.34831E-06
t -tabulated 1.7011

(Table 12) Inter group comparison of post values of left external rotation between PNF and static groups was

done by applying- test

PNF STATIC
Mean 174.6667 160.8667
Variance 8.8095 26.9810
Observations 15 15
SD 2.96 5.19
SE 0.76 1.34
df 28
t-calculated 8.9339
P - Value 4.5E-09
t -tabulated 1.7171
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DISCUSSION

This study was done to compare the effi-
ciency of static stretching and PNF stretch-
ing in reducing forward shoulder posture and
increase in range of motion of shoulder. For-
ward shoulder posture was measured using
a double square device in both military pos-
ture and relaxed posture. Only relaxed pos-
ture was documented for statistical analysis.
Range of motion of both right and left shoul-
ders was also measured using a universal go-
niometer. On analysis of pre and post values
of forward shoulder posture measurement
and range of motion of both right and left
shoulders, graphical representation showed
marked improvement in posture and range
of motion of both right and left shoulders in
PNF group more than in static group. Static
group showed significant change in forward
shoulder posture both in right and left shoul-
ders with p-value of 7.74E-26(for right) and
4.86E-26 (for left) at 0.05 level of signifi-
cance. This is supported by the study done by
Mark Kluemper et al (2006) in which static
stretching and strengthening Program was
given for 6 weeks, thrice a week in competi-
tive swimmers which showed a significant
improvement in their forward shoulder pos-
ture.Static stretching involves a continuous
sustained stretch lasting 6 to 30 sec which
is sufficient time for the golgi-tendon organ
(GTO) to respond to increase in tension. The
impulses from GTO can override the impuls-
es coming from the muscle spindles, allowing
the muscle to reflexively relax after the initial

reflex resistance to the change in length and

helps in lengthening the muscle. Also there is
less danger of extensibility limits of the in-
volved joints because the stretch is more con-
trolled (De Wries, K, 1986).PNF group also
showed significant change in both right and
left forward shoulder posture with p-values of
2.77E-43(for right) and 8.66E-49(for left) at
0.05 level of significance. When static group
and PNF group was compared, both right and
left shoulders in relaxed posture, PNF group
showed more effectiveness than static group
in reducing forward shoulder posture i.e. in-
dividuals showed lesser distance of acromion
tip to the wall by the end of 6 weeks. PNF
group showed more effectiveness with p-
value 3.1E-06 for right and p-value 3.9E-07
for left shoulders at 0.05 level of significance.
PNF group also showed marked improvement
in both right and left shoulder flexion, abduc-
tion and external rotation when compared to
static group.In hold relax procedure, the range
limiting shortened muscle is first lengthened
to the point of limitation or to the extent that
is comfortable for the subject .The subject
then performs an isometric contraction for up
to 10 sec followed by voluntary relaxation of
the tight muscle. Then the limb is passively
moved into the new range as the range lim-
iting muscle is elongated (Carolyn Kisner
4ed). The rationale behind this technique is
that after isometric contraction there is a brief
period during which the muscle is reflexively
relaxed and therefore can be easily stretched.
The push phase causes an increase in tension
that stimulates Golgi tendon organ to affect a

reflex relaxation of the antagonist even before

M Venkata Nagaraj Kakaraparthi et al. A study to compare the efficacy of Static stretching .....



Majmaah Journal of Health Sciences, Vol. 4, No. (1), May 2016 - Sha’ban 1437

the muscle is placed in a position of stretch.
This relaxation of antagonist muscle during
contractions is referred to as autogenic inhi-
bition. During the relaxing phase the antago-
nist is relaxed and passively stretched while
there is a maximal isotonic contraction of the
agonist muscle putting the extremity further
into agonist pattern. In any synergistic muscle
group a contraction of agonist causes a reflex
relaxation in antagonist muscle, allowing it to
stretch and protects it from injury. This phe-
nomenon is referred to as reciprocal inhibi-
tion. Additive effects of autogenic and recip-
rocal inhibition of PNF stretching technique
allowed the muscle to be stretched to a greater
degree than is possible with static stretching
and improved the flexibility and range of mo-
tion, which supports this study. It is believed
that when muscle fibers are reflexively inhib-
ited through autogenic or reciprocal inhibi-
tion, there is less resistance to elongation by
the contractile elements of the muscle (Robert
McAtee , Carolyn Kisner).The results show-
ing more efficacy in PNF group is supported
by the study done by Sady et al who con-
ducted a study on 40 college men by using
different stretching techniques to find out the
flexibility of shoulder, trunk,and hamstrings
and reviewed that PNF stretching may be the
preferred technique when compared to static
and ballistic stretching. Daniel C Funk et al,
in his study demonstrated more efficiency of
PNF stretching than static stretching in ham-
strings muscle, which supports the study. As
stated by Worrel T W (Sullivan MK, 1994),
PNF produced greater increases in range of

motion than static stretching. The exercise
Programme followed in this study was appro-
priate protocol based on the work of Klumper
et al and Wang et al whose studies showed
marked improvement in strengthening of
the weakened muscle. The exercise progres-
sion, followed in this study was based on the
work of Wang et al in which a similar pro-
tocol produced significant strength gains. As
stated by Kendall and other researchers, the
tightened muscles also get weakened, hold
relax technique used in PNF group helps in
strengthening of the tightened muscles. Al-
though strength of muscle was not quantified
or measured, reduction in the distance from
acromion tip to the wall shows indirect con-
sequence of improvement in strength of the
muscle. The results of this study have shown
significant improvement in PNF group. On
observing the forward shoulder measurement
values in both right and left shoulders from 0
to 6 weeks, there was not much difference in
the values in the initial 2 weeks, but marked
significance was observed from 4" week al-
though improvement started from 3™ week
onwards. Change of next level of resistance
from 3 week of the study in every individual
also shows change in strength of the muscles
based on work of Wang et al. On comparing
PNF and static groups, PNF group showed
marked improvement in forward shoulder
posture and range of motion of both right and
left shoulders.

CONCLUSION: Both static and PNF groups
showed improvement in forward shoulder
posture and range of motion of both right
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and left shoulders. Although during first two
weeks there was no much improvement in
forward shoulder posture, from third week
onwards PNF group showed marked im-
provement compared to other group.
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Abstract

Background: Metabolic syndrome (MetS) is a cluster of established cardiovascular risk factors
that collectively increase predisposition to major chronic diseases, including heart diseases and
diabetes mellitus. Population of Saudi Arabia is at risk for MetS as a result of industrialization
and change in life style. The objectives of the current study were to determine the prevalence of
metabolic syndrome in Majmaah area, to estimate its risk factors and to determine the relation
between metabolic syndrome and the social factors.

Methodology: The study was a cross-sectional and facility-based conducted in Majmaah
city in Saudi Arabia. The sample size was calculated as 353. The data was collected by a pre-
tested questionnaire. Weight, height and abdominal circumference were measured. Fasting blood
samples were collected to ascertain fasting blood glucose and lipid profile. Components of full
MetS as defined by the NCEP-ATP- III criteria were used for screening.

Results: The prevalence of MetS among adults attending Primary Health Care Centers in
Majmaah was 44.5%. MetS was significantly higher in males than in females (61.2 vs. 38.8%;
P =0.001). Prevalence of MetS showed an increase trend with age from 20 years to 59 years,
and inversely with educational status (illiterates 27% and university graduates 14.6%). MetS
was associated with occupation; the housewives showed the highest prevalence of the syndrome
followed by the government employees (36.3% and 34.3% respectively).

Conclusions: Majmaah adult population has high prevalence of metabolic syndrome. Metabolic
Syndrome is more prevalent among males, the low educated, the old age groups, the low income
as well as among the employees and the housewives

Keywords: Metabolic Syndrome, Prevalence

*Corresponding author: Elsadig Yousif Mohamed; Department of Community Medicine; Collage of Medicine; Majmaah
University; Saudi Arabia. Tel: 00966530748432
Email: ey.mohamed@mu.edu.sa; elsadigopo@gmail.com

M Mohammed A. Al Mansour et al. Prevalence and risk factors of Metabolic Syndrome (MetS) in ...



Majmaah Journal of Health Sciences, Vol. 4, No. (1), May 2016 - Sha’ban 1437

el

Lo Lot & o5 Al Lol L Ldl Julse e dogez o 21 L3N tidls
3 5315 B ) L ,all ALl O (gud L Sdl sl s LAl ol S5 G L cdmnd I &1 51 0NL
o Me SLasl (g L g AU dl yall o bl aLA Jaas ey Al pald donis L2V ey Mies Ll Jdne
sl VI el sl 2Vl Lo Gu B ad U BLOVL bl fal e iy deanedl dilas 3 Y
F Bl o Oloo 05 23 gl Ay all ALl ool Buke 3 oo o Bomaio 2l 0 1) gin
el Slos oo o5 phadl a5 I shall s 05501 Gald w55 OLneNT Gk (e SULL e (o3 e 5 B BISW
o 2SIl SV da e ol 5K coadiezal |2V a5 0 A A pid g ploall e Sl

Y WS e e gog =0 pald b 1 ol al Ll las o3 (g1 gl

sV dmeall Ble Nl Se Je O35 ol Gl G LY Lol [Lasl Jaee st

7V, VDEUYL D)l 5,53 Gu del Loyl HLlaml dame OF dwl,ull oo ,gbl /68,0 ga dmendl
Sl o LaSos ls 08 ] Yo anll G ol pe Aol Uil Jtas sl . (AFALA il
Ll bl 31 Al e gy Yl deidie i)l (/18,1 Slaaldl £ 55 LYV VD) acladl
I de OXEY 5 7XT,Y) Sl by el Eajdlnall jlasl L el @l ol o o
oY) Ea 330 . Ul Al OUKan Gy a1 o3kt LA Jime (3 gl )| Al OF ) sl el 12
i ) L BLYL jaasell Joll (5535 b SV ¢ 351 packadl (6 gl (5535 SN Cpp iLasl s o

Introduction:

Metabolic syndrome is a combination
of the medical disorders that a high blood
sugar level, excess body fat around the waist
,increased blood pressure and abnormal
cholesterol levels — that occur together,
increasing risk of diabetes, stroke and heart
disease. Having just one of these conditions
doesn’t mean you have metabolic syndrome.
However, any of these conditions increase
risk of serious disease. If more than one of
these conditions occurs in combination, risk
is even greater . The US National Cholesterol
Education Program Adult Treatment Panel 111
(2001) requires at least three of the following:
Fasting plasma glucose > 6.1 mmol/L (110
mg/dl), Blood pressure > 130/85 mmHg (or
treated for hypertension), central obesity:

Sl ol

waist circumference > 102 cm or 40 inches
(male), > 88 cm or 35 inches (female).
Dyslipidemia: TG > 1.7 mmol/L (150 mg/dl).
Dyslipidemia: HDL-C < 40 mg/dL (male), <
50 mg/dL (female) 2.

Different studies on prevalence of
metabolic showed different
results; In the United States, an age-adjusted
prevalence of 23.9% was found using the
data from a nationally representative sample
of American citizens derived from a cross-
sectional health survey 2. The prevalence was
found as 20.7% among Irish middle-aged men
and women 2. In a study conducted among
Arab Americans, the prevalence was found as
23% “. In a large multi-ethnic cohort study

syndrome

of the US population, the overall prevalence
of the syndrome was found as 24% in the
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general population, with an inter-ethnic
variation of 21-31% °. In a study conducted
in Oman to determine the prevalence of the
Metabolic Syndrome among Omani adults
the prevalence was found as 21% . Using
the WHO definition of metabolic syndrome,
a prevalence of 17% among the Palestinians

in the West Bank was found ”.

In Saudi Arabia, the prevalence of
metabolicsyndromeamong Qassim University
personnel was 31.4% ! and of 20.8% among
military personnel in the kingdom 8, 39.3%
and age-adjusted prevalence of 39.3% °. In a
recent study conducted at national level the
prevalence of MetS was 28.3% *°.

Metabolic syndrome increased with
age but increases even more dramatically as
BMI increases. The prevalence of metabolic
syndrome varied by race and ethnicity but the
pattern was different for males and females
1 In a study conducted among Qassim
University Personnel in Saudi Arabia the
prevalence showed a steady increase with
increasing age, BMI and serum cholesterol.
General obesity measured by BMI was the
most common component of the syndrome
where 75% of participants suffered from
overweight and obesity. Dyslipidemia was
also very common. Participants with high-
density lipoprotein below protective level
constituted 73.6%, while those with total
cholesterol and triglyceride above clinically
normal level constituted 60.0% and 46.4%
respectively. Fasting plasma glucose and
hypertension was the least common. Older

individuals and those with higher BMls were
found to have a higher concentration of the
factors. This observation was evident across
all groups of participants whether having one
or more factors *.

The objectives of the current study were
to determine the prevalence of metabolic
syndrome in Majmaah area, to estimate its
risk factors and to determine the relation
between metabolic syndrome and the social
factors.

Materials and methods:

The current study was an observational,
cross—sectional and facility-based study
to determine the prevalence of metabolic
syndrome in Majmaah area. The duration of
the study was one year from September 2013
and October 2014. The study was conducted
in Majmaah city, which is located in Majmaah
province, Riyadh area in Saudi Arabia. The
city has a population of about 45,000. The
study population was Saudi adults 20-70 years
of age attending selected primary health care
centers in Majmaah for any reason. Non Saudi
residents and pregnant women were excluded
from this study. The sample frame was the
primary health care centers and the
patients visiting these centers in Majmaah
city. The health centers which selected
by simple random sampling were Alfiha,
Almajmaah, Hai Almataar, Al Yarmook and
Alfaisilia. The sample size was calculate as
336 taken as 353 . Systemic sampling was
used for selection of respondents within the
selected health centers.
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The data were collected through a pre-
tested questionnaire. The questionnaire
included socio demographic factors (age,
gender, occupation, residence,
and marital status), clinical examination
and laboratory investigations. The clinical
examination included Body Mass
(BMI), assessment of arterial blood pressure

income

Index

and measuring waist circumference. Weight
was measured by a weighing machine
(DETECTO, made in USA). The weighing
machine was placed over a straight floor and
is set at Zero and checked after each patient to
guarantee that it is in its place. The participants
were weighed while dressed in light clothes.
The same machine was used all over the study
and for all participants. The reading was taken
by a kilogram to one decimal. The height
was measured by a full length stadiometer.
The participants stood straight and looking
forward while their heels were against the
stadiometer pole. Participants’ height was
measured without shoes and head covers. The
upper pole of the machine was placed over the
head without pressure and measurements were
taken by centimeter to the nearest one decimal.
The BMI was calculated according to the
following formula: BMI=weight (kg)/height
(m)? The waist circumference was measured
by using a measuring tape while the participant
is standing erect and had relaxed the abdominal
muscles. Measuring point was between the
iliac crest and the lower rib. The position of
the tape measure was positioned horizontally,
parallel to the floor. The measurements were
recorded by the centimeter to one decimal.

The blood pressure was measured by using
sphygmomanometer. A properly sized blood
pressure cuff was used. The cuff was raped
around the upper arm with the cuff’s lower
edge one inch above the antecubital fossa. The
measurement was taken when the participant
was sitting down. The stethoscope’s bell was
lightly pressed over the brachial artery just
below the cuff’s edge. The cuff was rapidly
inflated to 180 mmHg. Release air from the
cuff at a moderate rate (3mm/sec). The first
knocking sound (Korotkoff) was the subject’s
systolic pressure. When the knocking sound
disappears the measurement is recorded as a
diastolic pressure.

The laboratory investigations were
measured by a laboratory specialist by using
the same machine for all the samples. Tests
included total cholesterol, HDL cholesterol,
LDL, triglycerides, and fasting glucose.
Total cholesterol, HDL cholesterol, and
triglycerides were enzymatically measured.
Cholesterol was calculated using Friedwald’s
formula [LDL cholesterol = total cholesterol
— (HDL cholesterol + triglyceride/5)] for
triglyceride levels <400 mg/dl. Diabetes was
defined as fasting glucose >126 mg/dl or
glycemic levels 2 h after a 75-g oral glucose
load >200 mg/dl *2.

The data was analyzed by using SPSS
(version 22) software. The data was validated
by the mechanism of double entry that SPSS
software offers. The two files were double
entered, and the original file was matched by
the statistician to reduce the errors.
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The study was approved by the Ethics
Committee of the Basic and Health Science
Research Center, Majmaah University.
A written consent was obtained from all
respondents.

Results:

Table (1) shows the distribution of MetS
according to subjects’ socio demographic
characteristics. MetS was significantly higher
in males than females (61.1% versus 38.9%).
MetS prevalence was higher among older
age group up to 59 years of age. Prevalence
of MetS among the age groups 20-29, 30-39,
40-49 and 50-59 constituted 5.7%, 13.4%,
30.6% and 33.1% respectively. Regarding the
relation of Mets with the educational level,
results showed that MetS among the illiterates
was 27.4%. MetS among the primary,
intermediate, secondary and university
educated was 17.8%, 21.7%, 18.5% and
14.6% respectively.

The government employees and the
house-wives had the higher prevalence of
MetS (42% and 36.3%). Regarding the relation
between MetS and the participants’ monthly
income it was shown that the prevalence of
the disease among those with low income
was 52.2%. Mets among those with moderate,
high and very high income constituted 26.8%,
18.5% and 2.5% respectively.

Table 1. Distribution of MetS among participants
according to Demographic characteristics (n =353)

Characteristics | Population | MetS | X2 | p
Gender
Male (44.5%) 157 | (61.1%)96
Female (61.2%) 196 | (38.9%)61
24.5222 | 0.001
(Age group(years
20-29 (15.6%)55 (5.7%)9
30-39 (15.3%)54 (13.4%)21
40-49 (28.9%)102 | (30.6%)48
50-59 (28.3%)100 | (33.1%)52
27.599 | 0.001
60-69 (6.8%)24 (9.6%)15
70 (5.1%)18 (7.1%)12
Education
Iliterate (26.3%)93 (27.4%)43
Primary (18.1%)64 (17.8%)28
Intermediate (15.0%)53 (21.7%)34
Secondary (15.9%)56 (18.5%)29 0.001
University and | (24.6%)87 (14.6%)23 '
Above
21.114
Occupation
Government | (34.3%)121 (42.0%)66
Employee
Private  em- | (3.4%)12 (1.9%)3
ployee
Business (2.8%)10 (4.5%)7
Military (2.0%)7 (1.9%)3
House wives | (41.9%)148 | (36.3%)57 | 27-246 |0.001
Student (8.2%)29 (2.5%)4
Others (7.4%)26 (10.8%)17
Monthly income/SR
(Low (<5000 | (46.7%)165 | (52.2%)82
Moderate| (28.3%)100 | (26.8%)42
((5000 - 10,000 0.001
High (10,001 - | (22.7%)80 (18.5%)29
(15,000 4.361
V. high (> (2.3%)8 (2.5%)4
(15,000
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Table 2. Univariate regression analysis of selected habits As risk factors for MetS

Habit Total Met S X P
Performing regular exercise
Yes (25.5%)90 (24.8%)39 X? P
No (74.5%)263 (75.2%)118

0.064 0.449
Ever smoking
Yes (9.9%)35 (10.8%)17 X2 P
No (90.1%)318 (89.2%)140

0.264 0.607
Fat diet consumption
High (35.4%)125 (44.8%)64 X2 P
Low (29.2%)103 (31.5%)45
Carbohydrates diet consumption
High (14.2%)50 (15.4%)22 6.773 0.079
Low (21.2%)25 (8.4%)12

Table (2) shows the univariate
regression analysis between certain habits
and the risk of MetS. The prevalence of
MetS among those who perform physical
exercise was 24.8% compared to 75.2%
among those who didn’t perform physical
exercise. The prevalence of MetS among
subjects who never smoked was 89.2%
compared to 10.8% among those who ever
smoked. Results showed that 44.8% of the
subjects who consumed high fatty food had
MetS while 31.5% of those who consume low
fatty food contracted the disease. Regarding
consumption of carbohydrate diet, 15.4% and
8.4% of those who consume high and low
carbohydrate diet had MetS but the relation

was not significant.

Discussion:

The prevalence of (MetS) in Majmaah
adultsin SaudiArabia, utilizing ATP Il criteria,
was 44.5%. This finding is comparable to
other national and regional studies *?2, MetS

affects approximately one-quarter of adults in
many developed countries % 24, It represents
a group of risk factors that are linked to the
accelerated development of atherosclerosis
and CVD. Though the exact pathogenesis
is not known, many risk factors have been
identified #®. The significant risk factors
identified by our study included male gender,
increasing age, low education, low income,
government employee and housewives
(p= 0.001). The prevalence of MetS was
higher with male gender compared to females.
The syndrome was also associated with
increase age until 59 years; these findings
were consistent with other studies 4 262728,
The low educated were at increased
risk of MetS according to this study. Many
studies reported a higher prevalence of
MetS among the less educated subjects. Our
findings are in agreement with the findings of
these studies 333637 \We found that subjects
with low income had higher prevalence of

MetS. Studies in other countries showed no
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association of income with MetS 3 38 39 40,
Those with low income may have limited
choices regarding their diet. Low education
may also play a role in this. Occupation
was significantly associated with MetS in
this study in which prevalence rates among
housewives and government employees were
higher. Other studies reported significant
association of MetS with the occupation, but
there was no consistency with the nature of
the occupations, in an Indian industrial setup
to study disparity in occurrence of MetS in
a working population based on occupational
status found that 19% of the non-manual
workers and 18.3% of the manual workers
suffered from MetS, and the single largest
occupational category with MetS included
the managers and senior officials . MetS
prevalence is considered to be high among
Jordanian employees “.

In this study those who don’t perform
regular physical exercise had more prevalence
of MetS but the relation was not significant
(0.449). Poor lifestyle practices, including
lack or absence regular physical exercise
is significantly associated with MetS in this
study, which was in accordance with many
studies 3. Physical inactivity is strongly
and inversely associated with MetS, which
reduces with weight loss and regular physical
activity 33,

In our study the nonsmoker has
high prevalence of Mets and the relation
is not significant. This is consistent with
other studies; MetS has been significantly
associated with smoking in some studies.

Smoking was associated with MetS despite
the fact that smokers may have lower BMI
than nonsmokers 34 The high prevalence
of Mets in this study can be explained by
the fact that most of our subjects were
females who disclose their smoking status
in a semi urban community where smoking
female is considered unacceptable. In this
study respondents who consume high fat
and carbohydrate diet had high prevalence
of MetS bust results didn’t show statistical
significance. This may be explained through
high prevalence of obesity and diabetes among
those who consume high fat and carbohydrate
diet.

Conclusion:

Majmaah adult population has high
prevalence of metabolic syndrome, almost
the same prevalence of metabolic syndrome
like what was found in other areas of Saudi
Arabia. Metabolic Syndrome is
prevalent among males, the low educated,
the old age groups, the low income as well as
among employees and housewives. Despite
accumulating evidence of an epidemic,
major policies are advised to be adopted and
campaigns launched to control and prevent

more

MetS among Saudi population.
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Abstract

Diabetes mellitus is a common disease that
effect many organs of the body and can also
cause serious adverse effect on the foot. Diabetic
foot complications range from atrophy and
weakness of foot intrinsic muscles, abnormal
walking pattern, neuropathy and foot ulcers.
Severe cases of diabetic foot ulcers can result
in amputation. Custom-made insoles are one of
the foot care recommendations for patients with
diabetic foot, as they help to distribute the plantar
pressure and reduce the risk of ulceration.

The objective of this study is to examine the
impact of custom made insoles on the plantar
pressure in 64 diabetic subjects (32 females
and 32 males without any foot ulceration) by
comparing the peak plantar pressure during bare
foot walking with that while using custom made
insoles.

The statistical analyses indicate a significant
impact of custom made insoles on the plantar
pressure of both female and male subjects.
The female subjects showed 84.7% and 84.5%
reduction in the right and left foot average peak
plantar pressure respectively, and the male
subjects experienced a reduction of 77.6% and
76.5% in the average peak plantar pressure of
the right and left foot, respectively. Custom
made insoles can reduce the plantar pressure
of diabetic foot and thus, can reduce the risk of
diabetic foot ulcers related to uneven distribution
of plantar pressure.

Keywords: Plantar Pressure, Custom made
insoles, diabetic foot
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Introduction

Diabetes mellitus is a common disease
that can develop either from the lack of
insulin production in the body or due to
the body’s insulin inability to perform its
normal function. Diabetes Mellitus affects
approximately 15% of the population over
the age of 65 in developed countriest. Twenty
to fifty percent of individuals with diabetes
of more than 10 years will have symmetrical
distal sensory neuropathy resulting inimpaired
sensation in lower extremity?. This can lead
to abnormal weight bearing pattern on the
planter surface of the foot, which in the long
run can result in ulceration®. Foot constitutes
5% of the body surface, supports 95% of the
body weight and absorbs the ground impact
force during gait *°. Neuropathic ulcerations
result from repetitive stress over areas of high
pressure on the planter surface of the foot °.
Foot ulceration is the most common cause
of amputation in diabetic patients’. It has
been reported that 85% of diabetes related
lower extremity amputations are preceded
by ulceration®. An increased dynamic foot
pressure is among the identified risk factors in
the formation of diabetic foot ulcer *¢. Foot
care and proper shoes are the initial standard
treatment protocol for diabetic feet at risk*’.

Diabetic neuropathy usually leads to
a biomechanical abnormalities resulting
in abnormal plantar foot pressure®®. The
risk of foot ulcer increases in patients who
have a combination of foot deformity and
neuropathy®. Most of the foot ulcers and
injuries occur through a foot deformity such

as prominent metatarsal heads or clawed
toes subjected to repetitive elevated plantar
pressure and shear stress in the presence of
neuropathy®®. Foot pathologies can alter foot
function, resulting impaired gait during daily
activity, and severely affecting quality of
life!®. These pathologies are usually painful
due to high or abnormal plantar pressure,
which can causes asymmetrical pressure
distribution between the two feet®. Motor
neuropathy affects the muscles, causing
abnormal force distribution during walking
resulting reactive thickening of skin (callus)
at sites of abnormal load, the callus leads to
breakdown of skin and subcutaneous tissue,
resulting in a neuropathic ulcer®®. The risk of
a diabetic person developing a foot ulcer is as
high as 25% *'.

Objective
The objective of this study is to assess
the impact of custom made insoles on the
plantar pressure of diabetic subjects without
any foot ulceration.

Methodology

A total of 64 diabetic subjects (32 female
subjects; age 50.5 + 13.26 years, weight 76.79
*+ 15.6 kg) and 32 male subjects; age 45.84
+ 10.88 years, weight 87.14 + 18.73 kg)
participated in this study. They were randomly
selected from Albusmah Center (Riyadh,
Saudi Arabia). Each subject provided an
informed consent.
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Procedures

Each subject’s heightand weight (without
shoes & socks and in light clothing) was
measured using mechanical scale. Dynamic
plantar pressure, force, and contact area were
measured using a portable platform NOVEL
E-med ST (2 sensors / cm?), as shown in
Figure 1. While looking straight, the subjects
were asked to walk in a straight line without
targeting the pressure platform. Each subject
stepped onto the pressure platform with their
first step landing in the centre of the pressure
platform and to ensure repeatability, continued
to walk for 10 steps (5 steps each foot “Right
and Left”). Each subject was fitted with a
custom made insoles, especially designed
after detailed assessment of her/his plantar
pressure profile and foot biomechanics. Later
in shoe plantar pressure was measured for
each subject while walking with custom made
insoles using Pedar Inshoe System, as shown
in Figure 2.

Data analysis

Descriptive analysis was done to
calculate mean and standard deviation.
Paired t-test was used to compare the plantar
pressure during barefoot and while using
custom made insoles. In addition, regression
analysis was performed for estimating the
relationships among the studied variables.

Level of significance was taken at p<0.05.

Results
Dynamic peak plantar pressure of 32
female and 32 male diabetic subjects was

obtained for both (bare foot and insole
measurements), and was analysed, as shown
in Table 1. The average peak plantar pressure
significantly decreased when using custom
made insoles compared to bare foot. For the
female subjects, the average peak plantar
pressure of the right foot when walking
bare foot was 640.26 Kpa. Whereas the
corresponding value while walking with
custom made insoles was 98.22 Kpa. Thus,
there was 84.7% reduction in the average
peak plantar pressure with the use of custom
made insoles. Similarly, the left foot average
peak plantar pressure dropped from 671.82
Kpa when walking bare foot to 104.4 Kpa
while using the custom made insoles (84.5%
reduction). The male subjects showed less
reduction that those of females. The right foot
average peak plantar pressure when walking
bare foot was reduced from 621.56 Kpa to
139.52 Kpa when walking using custom
made insoles (77.6% reduction), and left foot
average peak plantar pressure dropped from
555.47 Kpa when walking bare foot to 130.38
Kpa while using the custom made insoles
(76.5% reduction), as shown in Table 2.
Figure 3, 4, 5, and 6 showed a comparison
of peak plantar pressure during barefoot and
using custom made insoles, for all female
(n=32) and male (n=32) subjects. The results
clearly showed a consistency in the reduction
of plantar pressure when using custom made
insoles for all subjects. Results of paired
samples t-test indicated highly significant
relationship between the peak plantar pressure
when walking bare foot and the peak plantar
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pressure when walking using custom made
insoles. Table 3 showed the summary output
of the statistical analysis for male subjects
showing a p-value of 0.0019, similarly Table
4 showed the summary output of the statistical
analysis for female subjects which indicate a
p-value of 0.0316. This clearly demonstrates
a strong positive relation between the uses
of custom made insoles and reduction in the
peak plantar pressure.

Discussion
Neuropathy is one of the serious
complications of diabetic foot, resulting in the
loss of sensory feedback®®. In this study, the
impact of custom made insoles on the plantar
pressure of diabetic female and male subjects
was examined, by analysing the dynamic
peak plantar pressure when walking bare foot
and also walking with custom made insoles.
The statistical analysis indicated a strong
significant impact of custom made insoles on
the plantar pressure of both female and male

subjects. There was a significant reduction

Table 1: Average Peak Plantar Pressure (Kpa)

in the peak plantar pressure for both female
and male subject, which constitutes 84.7%
and 84.5 % for female right and left foot
respectively. Similarly for the male subjects,
the corresponding values for the right and left
foot were 77.6% and 76.5%, respectively.
The results in the present study were
in agreement with previous studies. Jung
et al%
contacting foot surfaces and significantly
reduced highest peak pressure and the mean

reported significantly increased

pressure when insole was used. Similarly,
Chen et al.?? reported that the total contact
insoles was able to reduce high pressures at
regions such as heel and metatarsal heads and
can redistribute the pressure to the midfoot
region. In addition, Choi et al.?® reported
that the plantar foot pressure concentrated in
certain parts was reduced by custom-made
insoles. Furthermore, Bus et al.** reported
that the custom-made insoles were more
effective compared to flat insoles in reducing
the pressure at first metatarsal head region.

In conclusion, custom made insoles help

Right Left Right Left

Barefoot Barefoot In-shoe In-shoe
Female 640.26 671.82 98.22 104.4
Male 621.56 555.47 139.52 130.38

Table 2: Percentage Reduction in Peak Plantar Pressure due to Custom Made Insoles

Right Foot Left Foot
Female 84.7% 84.5%
Male 77.6% 76.5%
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Figurel: E-Med Platform system Figure 2: Pedar Inshoe System

Figure 3: Comparison of barefoot (e-med) and in-shoe peak plantar pressure for the female right foot

Figure 4: Comparison of barefoot (e-med) and in-shoe peak plantar pressure for the female left foot
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Figure 5: Comparison of barefoot (e-med) and in-shoe peak plantar pressure for the male right foot

Figure 6: Comparison of barefoot (e-med) and in-shoe peak plantar pressure for the male left foot

reduce the average peak plantar pressure and
therefore, reduce the risk of diabetic foot
ulceration related to elevated plantar pressure
in diabetic patients in general and those with
neuropathy in particular. The custom-made
insoles can help to protect the foot from
elevated planter pressure and thus improve
the quality of life of diabetic patients by
helping them walk safely with reduced risk of
foot ulceration.

Recommendations

Based on the findings of this study, it is
highly recommended that diabetic patients
be provided with custom-made insoles to
protect their feet from ulceration and reduce
the possible risk of amputation. This practice
can provide them with better quality of life,
and at the same time can reduce the burden on
healthcare system by reducing hospitalization
time and amputation rate.
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Abstract:

Moringa Olivera is one of the most important
plants in earth in fields of nutrition and
medicines, and has economic value. The main
objectives of this study were to measure trace
elements concentrations and calculate co-
factor of some elements K, Ca, Fe, Cu and
Zn. Five samples were taken from soil and
leaves of Moringa Olivera from Alsamrab
area, analyzed by X- ray florescence (XRF)
to measure concentrations of trace elements,
which are K, Ca, Mn, Fe, Cu, Zn, Pb, Br, Rb, Y,
Zr and Nb which has concentrations of (6786 +
1650, 26920 + 1209, 1051.2 + 902.57, 41800
+ 3994.997, 13.04 + 1.890, 65.68 + 11.932,
22.48 +5.266, 6.2 + 1.235, 48.14 + 7.87, 18.66
+1.088, 307.8 + 55.91 and 19.54 + 3.95 ppm),
respectively. Comparison between Sudanese
Moringa Olivera and African studies (Nigeria,
Burkina Faso and Ghana) concentrate in Ca, K,
Cu, Znand Fe elements. Nigerian Moringa (303,
1.65, N.F., 3.33 and 13.85 ppm), respectively.
Burkina Faso Moringa (2098, 1922, N.F,
5.4 and 28.3 ppm), respectively. Ghanaian
Moringa (26.4, 21.7, 7.1, 13.7 and 175 ppm).
The results showed significantly cofactor of
K and Ca (5.6% and 2.9%). Moringa has a
competitive characteristic with other Sudanese
food (Mango, Baobab and Pumpkin).

Keyword: Moringa, trace element, XRF
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Introduction:

is an element whose
concentration less than 1000 ppm (0.1%) in
a sample of rock, soil, or any natural product.
Trace elements include trace metals, heavy
metals, micronutrients*. The main sources

A trace elements

of trace elements are soil parent materials
(rocks), fertilizers, biosolids, irrigation water,
coal combustion residues, auto emissions
and metal smelting industries®>. Even though
some trace elements originate from rocks
and some are essential for plant growth
and development, when present in soils at
elevated levels those same elements become
toxic. Trace elements that have been taken
up by plants, especially those grown on
contaminated soil could move up the food
chain, some accumulating in the fatty tissue of
animals and/or humans. Some trace elements
of potential concern as soil contaminant are
Arsenic (As), Boron (B), Cadmium (Cd),
Chromium (Cr), Copper (Cu), Fluorine (F),
Lead (Pb), Manganese (Mn), Mercury (Hg),
Molybdenum (Mo), Nickel (Ni), Selenium
(Se) and zinc (Z)% Trace elements could
be (Essential, Probably essential and non-
essential elements). Essential trace elements
include iron, zinc, copper, cobalt, chromium,
fluorine, iodine, manganese, molybdenum and
selenium. Probably essential such that nickel,
tin, vanadium, silicon, boron. Non-essential
trace elements, which include aluminum,
arsenic, barium, bismuth, bromine, cadmium,
gold, lead, lithium, mercury, rubidium, silver,
strontium, titanium and zirconium is all
found in plant®. A valid concept of the nature

of soil must avoid the common error that
soil is a simply a mixture of unconsolidated
material, resulting from the weathering
processes of underlying rocks. Soil is a
natural body, having both mineral and organic
components in addition to physical, chemical
and biological properties®. Soil properties,
therefore, cannot be a simple reflection of the
combined properties of all soil components.
Knowledge of the association of trace
elements with particular soil phases and their
affinity to each soil constituent is the key
to a better understanding of the principles
governing their behavior in soils. The “normal
concentrations” of trace elements in soils
are of great interest as background values
needed for any assessment of the degree of
soil contamination®. According to the Soil
Science Society of America (SSSA), soil is a
living system that represents a finite resource
vital to life on earth. It forms the thin skin of
unconsolidated mineral and organic matter on
the earth’s surface’. It develops slowly from
various parent materials and is modified by
time, climate, macro- and microorganisms,
vegetation and topography. Soils are complex
mixtures of minerals, organic compounds and
living organisms that interact continuously in
response to natural and imposed biological,
chemical and physical force®®. Soil is the
main source of trace elements for plants both
as micronutrients and as pollutants. It is also a
direct source of these elements to humans due
to soil ingestion affected by dust inhalation
and absorption through skin?.

The soil-plant transfer of trace elements is a
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part of chemical element cycling in nature.
It is a very complex process governed by
several factors, both natural and affected
by humans'**2, Thus, the prediction of trace
element uptake by plants from a given growth
medium should be based on several biotic and
abiotic parameters that control their behavior
in soil**, Trace element concentrations in
plants reflect, in most cases, their abundance
in growth media (soil, nutrient solution, water)
and in ambient air. Plants exhibit a variable,
and sometimes specific, ability to absorb
trace elements from soil. Plants absorb trace
elements by roots from soil (or other growth
media) and by above ground parts from aerial
deposition®®16,

Materials and Methods:

A farm of Morienga Olivera in AL-Samrab
area was chosen to take samples of soil and
leaves. Five samples taken from each hector
on May 2014 at morning. For Leaves, it was
collected from each hector. The soil samples
were first ground to powder from by using
mechanical grinder. Then they were pressed
into a pellet form using a pressing machine.
The latter consists of die system, comprising
base cylinder, and plunger, two pellets of steel
and extraction ring. The base was placed on
the bench top, the cylinder is assembled onto
the base and one of steel pellets was placed
into the bore of the cylinder with polished
face up. The sample is poured into the bore of
the cylinder and side of cylinder is tapped, so
that the powder is homogeneously distributed

across the face of the polished steel pellet,
the second steel pellet is then inserted with
polished face down. A pressure of about 15
tons is usually applied to make a good pellet.
EDXRF spectrometer was used to quantify
the elemental compositions in samples. Each
spectrum was collected for a lifetime of 500s,
EDXRF spectrometer with Cd1o9 radioactive
The
characteristic X-ray emitted from the sample

source as a source of excitation.

were detected using Si (Li) detector with Full
Width at Half Maximum intensity (FWHM)
equal 170 eV at 5.96 KeV. The software AXIL
was designed for full treatment dealing with
spectra were recorded (Fig.1)

Figure 1. EDXRF spectrometer with Cd109 radioactive

source as a source of excitation

The results:

Inorder to evaluate the quality of the analytical
result obtained the IAEA standard reference
material (IAEA-SOIL-7) was analyzed. The
results of quantitative and qualitative analysis
of the sample were shown in Figure 2, Fig.3
and Fig. 4. the relative error as a measure for
accuracy are given in table 2.1.
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Figure 2. Most common elements in Sudanese
Moringa Olivera

Figure 3. The concertation of different elements
measured in Sudanese Morngia Oliveria

Table 1. The results of Moringa concentration in

Soil (ppm) (IAEA-SOIL-7):

Figure 4. The Transfer Cofactor of Sudanese
Moringa Olivera

Table 2.  Showed results of trace elements
concentration (ppm) in Moringa leaves and the
cofactor:

Table 3. The results the concentration in ppm of Ca,
K, Cu, Zn and Fe Sudanese Moringa with another
study from Nigeria, Burkina Faso and India:
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Table 4. The results trace elements concentrations
of Moringa and Sudanese food:

Table 5. The daily need of the human body from the
trace elements in ppm (Ca, K, Cu, Zn and Fe)

Discussion:

In this study, high concentrations of K,
Ca, Fe, Ti, Cu, Zn, Pb, Br, Rb, Y, Nb, Mn,
Zr and Sr were found. In leaves, samples
observed (Zn, Fe, Ca, K and Cu) elements
which transfered from soil. After calculate
the cofactor of each element observed that
the highest one is K (9%) then for Ca, Fe, Cu
and Zn are (2%), (0.02%), (2%) and (0.3%)
respectively. In 2013, Enugu State University
of Science and Technology, Enugu State,
Nigeria has made study on Moringa and Ficus
capensis to detrmine vitamins and minerals
incluing trace elements, which detected in
this thesis. They found that Moringa leaves
has Ca, Zn, Fe and K of (303.00£16.00,

3.33, 13.85+12.41 and1.65+0.49 ppm)
respectively. In Ficus capensis also for
same elements are Ca, Zn, Fe and K are
(383.16+1.50, 53.33+43.33, 26.14+2.05 and
2.39+0.06 ppm) repectively(13) .Sudanese
Moringa leaves has higher concentrations
of Ca (801 ppm) and K (400 ppm), while in
Nigerian Moringa higher in Zn (3.33 ppm)
and Fe (13.85+12.41 ppm). In Ficus capensis
noticed that higher in Zn (53.33£43.33 ppm)
and Fe (26.14+2.05 ppm). In 2011, at Burkina
Faso a study was carried on Moringa leaves to
determine trace elements(14) .Study showed
that concentrations of Ca, K, Fe, Zn are
(2098, 1922, 28.3 and 5.4 ppm) respectively.
According to Sudanese Moringa leaves Ca
(801 ppm), K (400 ppm), Fe(10.7 ppm) and
Zn(0.223 ppm) are less than Burkina Faso
Moringa which has higer concentrations of
Ca(2098 ppm), K(1922 ppm), Fe(28.3 ppm)
and Zn(5.4 ppm). Department of Nutrition and
Food Sciences, University of Ghana has been
studied on Indian samples of Moringa leaves
to detect trace elements, study observed that
Ca, K, Cu, Zn, Fe has concentrations of (26.4,
21.7,7.1,13.7 and 175 ppm) respectively(15).
In this thesis Ca and K is higher than Indian.
Indian Moringa has higher concentration of
Cu, Fe and Zn than Sudanese type. On other
hand, Moringa could compete other types of
food; particularly Sudanese food. Along with
Sudanese study on common Sudanese food
(Mango, Baobab and Pumkin) which carried
on 2011 at Food research Centre in Shabbat,
observed that very high concentrations of
Ca and Fe with food detected, also for K
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but Baobab has higher amounts of it. For Zn
Pumkin is the highest and Mango is least.
Moringa has higher amounts of Ca and K
beside other (Ti, Mn, Fe, Cu, Zn, Pb, Br, Rb,
Sr, Y, Zr and Nb) which indicate that our
soil is very rich with trace elements when
compare these results with Nigerian study.
Transfer cofactor show excellent results in K,
Ca, Zn and Cu, so Moringa leaves is very rich
in these elements, which can be major source
for nutritional value.
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Abstract

Background

Herpes zoster also known as shingles or Zona and is caused by a neurotrophic DNA virus called
Varicella Zoster, a member of the herpes viridae [1]. The incidence of herpes zoster ranges from
1.2 to 3.4 cases, reaching up to 3.9 —11.8 per 1,000 individuals among those older than 65 years [2].
Material & methods

Medical records from a period of 2013 — 2015 march were analyzed for the details regarding number
and clinical presentation of patients diagnosed as herpes zoster. Twelve cases with complete clinical
details were selected and analyzed.

Results

Twelve of the affected patients were aged between 21 to 62 years and eight of them were male.
Maxillary nerve and left side was affected more. All the patients complained severe pain with
severity of 10 in visual analog scale (VAS). Clusters of vesicles, ulcers, post infection hypo / hyper
pigmentation and post herpetic neuralgia were reported. Two of the patients are serologically
confirmed cases of HIV+ive.

Conclusion

1. Herpes zoster affecting maxillary nerve is more often seen in dental institution.

2. Left side nerve is more affected and oral lesions are seen only in cases of maxillary and mandibular
nerve.

3. Post herpetic neuralgia is more seen in older patients above 50 years.

4. Post infection pigmentation could be attributed to poor hygiene and secondary bacterial infection.

Key words;- Herpes zoster, Varicella Zoster virus, pigmentation, Prodromal pain and Post Herpetic
Neuralgia.
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Introduction

Herpes zoster (HZ) is a condition
characterized by localized eruption of

vesicular lesions along the trajectory
of a sensory nerve as well as pain and
inflammation of the affected nerve

root [3]. The word Herpes Zoster is derived
fromthe Greekword Herpeinmeaning “creep”
referring to the latent and recurring infections
and Zoster meaning “belt” or “girdle named
after the characteristic belt-like dermatomal
rash [4]. Zoster sine herpete is a condition
where a patient has all symptoms of herpes
zoster except the characteristic rash.

Herpes zoster may have
additional ~ symptoms  depending  on
the dermatome involved. Herpes
zoster ophthalmicus involves the eye and
occurs in approximately 10-25% of cases.

It is caused by the reactivation of virus in

the ophthalmic division of the trigeminal
nerve causing symptoms that may include
conjunctivitis,  keratitis,  uveitis, retinal
damage, chronic ocular inflammation, loss of
vision, and debilitating pain. Herpes zoster
oticus, also known as Ramsay Hunt syndrome
involves the ear and is thought to result from
the virus spreading from the facial nerve to
the vestibulocochlear Symptoms
include hearing  loss and vertigo (rotational
dizziness) [5]. Only in the beginning of
the 20th century the first indications, that
chickenpox and herpes zoster were caused

nerve.

by the same virus was noticed. This was
eventually proved by the first isolation
of the virus incell cultures by the Nobel
laureate Thomas Huckle Weller in 1953[6].

Pathophysiology

Herpes zoster results from the
reactivation of varicella-zoster virus that
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has been dormant in dorsal root ganglion
or Gasserian ganglion in the base of the
skull following primary infection known as
“varicella” or chickenpox which generally
occurs in children and young adults[7].
Years or decades after a primary infection,
the reactivated VZV are liberated from the
trigeminal ganglion and travels downwards
along the axons of the affected nerve
root to reach the nerve endings to cause
characteristic cutaneous rash and vesicular
eruptions[8]. Typically the viral particles
take 3-4 days to reach the nerve endings, as
the virus travel down the axons, it provokes
perineural and intraneural inflammation
experienced as prodromal symptoms that are
often described as stinging, tingling, itching,
aching, hyperesthesia, paresthesia, throbbing
and even agonizing pain sometimes[9].
The prodromal pain may range from mild
to severe. The vesicles eventually crusts,
falls and heals within seven to ten days.
Reactivation of the virus can be triggered by
trivial trauma, physical and mental stress,
radiotherapy, surgery etc. The most common
sensory nerve affected are C, C, T, L, L, and
ophthalmic branch of trigeminal nerve [10]
and the distribution of the vesicular lesions
follows the distribution of the involved nerve
root.

The frequent, debilitating

complication of HZ and which is often

most

difficult to manage is post herpetic neuralgia
(PHN) a form of neuropathic pain in the
dermatomes affected by the VZV infection.

PHN may develop in one out of five patients

and the incidence increases significantly with
age[11]. ThepainassociatedwithPHNisintense
and disabling affecting the patient’s quality of
life[12]. Early diagnosisand promptinstitution
of antiviral medication in the prodromal stage
itself can considerably reduce the morbidity
of the disease.

Material & methods

Medical records from a period of 2013
— 2015 march were analyzed for the details
regarding number and clinical presentation of
patients diagnosed as herpes zoster. Twelve
cases with complete clinical details were
selected. The details like age, sex, affected
nerve and side are tabulated in Table 1 and
post infection complications like postherpetic
neuralgia, hypo / hyperpigmentation and scar
are tabulated in (Table-2).

Results:

The tabulated data was analyzed and
out of twelve patients with herpes zoster, five
(42%) were in the group-1 and two (17%)
were in group Il and 4 (33%) of them in
group 1V and 1 (8%) in group V, no patient
were in the group Il (Tablel). Eight (67%)
of the documented cases were males and four
(33%) were females. Eight (67%) patients
had lesion on the left side of body. Regarding
the nerve affected, two cases (17%) were in
ophthalmic nerve, five (42%) cases were in
maxillary nerve, two (17%) in mandibular
nerve and three (25%) in spinal nerves
(Table 1). Regarding the post infection
pigmentation, four (33%) cases showed hypo
pigmented scars and four (33%) case showed
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Table 1.

hyper pigmented scars and in five (41%) cases
had no pigmented scar. The pain that persists
even after the resolution of acute infection
is known as post herpetic neuralgia. In our
study group four (33%) patients had post
herpetic neuralgia, three out of this four cases
occurred in patients above fifty years of age in
the group 1V and V (Table 2).

Discussion
Herpes zoster is a sporadic disease
with an estimated life time incidence of 10-
20% [13]. The incidence of HZ increases
dramatically with age peaking in the seventh
decade of life as the key risk factor for the
development of HZ is waning of the cell-

mediated immune system associated with the
normal aging [14]. Our patients were aged
between 21 to 62 years. Eight patients are
males and five of them are above 50 years.

A well documented risk factor for HZ
is acquired inhibition of the cell-mediated
immune response, such as treatment with
immunosuppressive  drugs or infection
with  human  immunodeficiency
(HIV) [15]. The relative risk of HZ is 15
times greater in HIV positive individuals and

virus

the recurrence rate of HZ in AIDS patients is
as high as 25%, compared to less than 4% in
immunocompetent individuals [16]. Ten of
our cases are immunocompetent individuals
and two were HIV 1+ive.
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Although herpes zoster typically
resolves within 2 weeks neuralgic pain
may persist weeks or even years after the
resolution of the rash. Postherpetic neuralgia
IS more common in patients older than 50
years [17]. All our patients complained severe
pain with severity of 10 in visual analog
scale. Four patients developed post herpetic
neuralgia and three of them were above 50
years of age. According to the Literatures 50
% of patients with herpes zoster opthalmicus
exhibits complications [18]. Two of our
cases involving ophthalmic nerve showed eye
changes like conjunctivitis, swelling of eyelids
and difficulty in opening of eyes and were
immediately referred to Ophthalmologist for
management [Fig-1]. Seven cases exhibited
hyper/hypo pigmented scar. Six of our cases
were in early stage and exhibited clusters of
intact vesicles in skin [Fig-2,4]. Oral mucosal
ulcers are seen in five cases involving
maxillary and mandibular nerves [Fig-3,
5]. In one case five teeth of upper jaw from
21- 25 (central and lateral incisor, canine and
first and second pre molar) were unnecessarily
removed by a general dental practitioner
for the relief of pain. The most common
oral complications in imunocompromised
individuals are Neuralgia induced cavitational
necrosis (NICO) and exfoliation of tooth
which is most common, however the cases we
report here did not show any complications
except hyper pigmented scars. Three of our
cases involved spinal nerves like cervical
plexus, T6 and T10 spinal nerves [Fig-6].

Figure1 HZ of ophthalmic nerve showing healed
lesion and hyperpigmented scars distributed over
the left half of forehead, eyelids and nose.

Figure 2 HZ of maxillary nerve showing clusters of
yellowish blisters on the right middle one third of
the face.

Figure 3 Intra oral view showing multiple small
ulcers present on the right half of hard and soft
palate.
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Figure 4 HZ of left mandibular nerve showing
unilateral clusters of vesicles distributed along
buccal, mental nerve branches.

Figure SIntra oral picture showing unilateral
distribution of erythema and pin headed sized
ulcers in left half of lower labial mucosa.

Figure 6HZ of T6 spinal nerve showing healing
ulcerative lesions with area of hyper and hypo
pigmentation and scarring.

Antiviral therapy is the main stay
in the treatment of HZ, inhibiting VZV
replication and shortening the duration of
signs and symptoms of the disease. However
the effectiveness and the potential capacity
to reduce the occurrence of complications,
specifically postherpetic neuralgia is still a
controversy. Acyclovir has been the standard
drug in treatment of HZ however new
drugs like Valaciclovir (1000 mg three times a
day for7 days) and Famciclovir (500 mg three
times a day for 7 days) demonstrate superior
efficacy, good safety and tolerability and a
better patient compliance in terms of dosing
regimen of 3 times a day compared with
acyclovir’s 800 mg 5 times a day dosing[19].
It is been reported that Acyclovir appears
to benefit patients the most when therapy is
initiated within 72 hours of onset of the skin
lesions and higher rate of complications
occurred among patients whose treatment
was delayed[20]. The incidence of PHN
in our cases could be due to the delay in
reporting to hospital and delay in initiation of
the treatment.

Treatment of PHN is complex and
a multifaceted patient-specific approach
is important.  Clinical trials have shown
that opioids, tricyclic antidepressants, and
anticonvulsants and topical application of
lidocaine patches or capsaicin may reduce the
severity or duration of postherpetic neuralgia,
either as single agents or in combination.

Pavan-Langston has outlined the following
protocol for treatment of postherpetic
neuralgia [21].
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Anticonvulsants

Carbamazepine 100 mg orally at bedtime;
increase dosage by 100 mg every 3 days until
dosage is 200 mg three times daily, response
is adequate or blood drug level is 6 to12 pg
per mL (25.4 to 50.8 umol per L).

Gabapentin 100 to 300 mg orally at bedtime;
increase dosage by 100 to 300 mg every 3
days until dosage is 300 to 900 mg three times
daily or response is adequate

Tricyclic Antidepressants

Nortriptyline, Amitriptyline, or
Desipramine 25 mg up to 75 mg at bedtime

Topical application of capsaicin ointment
daily 4 times/day or lidocaine patches

Transcutaneous electric nerve stimulation
and, if necessary, neurosurgery (eg,
Thermocoagulation of substantia gelatinosa
Rolandi) have been found to be helpful
in exceptional cases [21]. More serious
complications, such as retinal involvement,
may require days of intravenous therapy and
months of oral antiviral therapy.

Conclusion

1. Cases of herpes zoster affecting maxillary
nerve are more often seen in dental
institution.

2. Left side nerve is more affected than right
in this study

3. Oral lesions are seen in herpes zoster
infection  affecting  maxillary  and
mandibular nerve.

4. The complication of postherpetic neuralgia
is more often seen in older patients above
50 years.

5. Unnecessary dental treatment should be
avoided during Prodromal pain and in post
herpetic neuralgia.

6. The pain associated with herpes zoster is
excruciating and all the patients grade it as
10 in the visual analog scale(VAS)

7. Post infection inflammatory hyper and
hypo pigmentation is common and can
be attributed to the poor hygiene and
secondary bacterial infection.

Whilst HZ is rarely life-threatening,
the incidence of long term morbidity such as
visual disturbances and post herpetic neuralgia
associated with the disease can be devastating
[22]. The morbidity can be reduced by prompt
institution of antiviral therapy as early as
possible in the course of the illness. Hence
an early diagnosis is mandatory for assuring
greater quality of life for these patients.

References:

[1] Steiner I, Kennedy PG, Pachner AR
(2007). “The Neurotropic herpes viruses:
Herpes Simplex and Varicella-Zoster”.
Lancet Neurol 2007 Nov; 6 (11): 1015-
28.

[2] Donahue JG, Choo PW, Manson JE, Platt
R. “The incidence of herpes zoster”. Arch.
Intern. Med. 1995; 155 (15): 1605-9.

[3] Thomas SL, Wheeler JG, Hall AlJ.
Contacts with Varicella or with children
and protection against herpes zoster in
adults: A case control study. Lancet,
2002; 360: 678-682.

[4] Douglas Harper 2001-2016;”Online
Etymology Dictionary”.

[5] Shaikh S, Ta CN. “Evaluation and
management  of  herpes  zoster

M S.Karthiga Kannan and Abdur Rahman Al-Atram: Clinical characteristics of Herpes Zoster ...



Majmaah Journal of Health Sciences, Vol. 4, No. (1), May 2016 - Sha’ban 1437

ophthalmicus”. Am Fam
2002 Nov; 66 (9): 1723-1730.

[6] Weller TH. “Serial propagation in vitro
of agents producing inclusion bodies
derived from varicella and herpes zoster”.
Proc. Soc. Exp. Biol. Med. 1953:83 (2):
340-6.

[7] Kennedy PG. *“Varicella-zoster virus
latency in human ganglia”. Rev. Med.
Virol. 2002; 12 (5): 327-34.

[8] Peterslund NA. “Herpesvirus infection: An
overview of the clinical manifestations”.
Scand J Infect Dis Suppl; 1991; 80: 15—
20.

[9]Stankus SJ, Dlugopolski M, Packer D.
“Management of herpes zoster (shingles)
and postherpetic neuralgia”. Am Fam
Physician; 2000; 61 (8): 2437-44, 2447-
8.

[10]Gatti A, Pica F, Boccia MT, De Antoni
F, Sabato AF, Volpi A. “No evidence of
family history as a risk factor for herpes
zoster in patients with post-herpetic
neuralgia.” J Med Virol; 2010; 82 (6):
1007-11.

[11]Schmader K: Herpes zoster in older
adults. Clin Infect Dis 2001; 32:1481-
1486.

[12]Ly Pen D, Manzano Espinosa L: Neuralgia
post herpética: incidencia, prevencion y
tratamiento.Rev Clin Esp 2007; 207:23-
28.

[13]Ragozzino MW, Melton LJ 3rd, Kurland
LT, Chu CP, Perry HO. Population-
based study of herpes zoster and its
sequelae. Medicine (Baltimore); 1982

Physician:

Sep;61(5):310-6.

[14] Catron T, Hern HG. Herpes zoster
ophthalmicus. West J Emerg Med. 2008
Aug; 9(3):174-6

[15]Colebunders R, Mann JM, Francis
H, et al “Herpes zoster in African
patients: a clinical predictor of human
immunodeficiency virus infection”. J
Infect Dis; 1988 Feb;157 (2): 314-318.

[16] Kezuka T. Immune deviation and ocular
infections with varicella zoster virus.
Ocul Immunol Inflamm. Mar 2004;
12(1):17-24

[17]Devulder JE. Postherpetic Ophthalmic
Neuralgia. Bull Soc Belge Ophtalmol.
2002; 19-23.

[18]Ang LP, Au Eong KG, Ong SG.
Herpes zoster ophthalmicus. J Pediatr
Ophthalmol Strabismus. 2001 May-Jun;
38(3):174-6.

[19]Baron R “Post-herpetic neuralgia case
study: optimizing pain control”. Eur. J.
Neurol; 11 Suppl 2004; 1: 3—11. .

[20]Alper BS, Lewis PR. Does treatment of
acute herpes zoster prevent or shorten
postherpetic  neuralgia? J Fam Pract;
200;49: 255-264.

[21]Pavan-Langston D. Herpes
antivirals and pain  management.
Ophthalmology. 2008 Feb;2 Suppl; 115;
S13-20.

[22]Liesegang TJ. Herpes
ophthalmicus natural history, risk factors,
clinical presentation, and morbidity.
Ophthalmology. Feb 2008(2 Suppl);
115:S3-12.

zoster

zoster

S.Karthiga Kannan and Abdur Rahman Al-Atram: Clinical characteristics of Herpes Zoster ...



Majmaah Journal of Health Sciences, Vol. 4, No. (1), May 2016 - Sha’ban 1437

Biomechanical Assessments of the Snatch Lift: A Case Study
Qassim 1. Muaidi*, Sultan S. Alotaibi
Department of Physical Therapy, College of Applied Medical Sciences, University of

Dammam, Saudi Arabia
Received on: 12th December, 2015, Accepted on: 21th january,2016

Abstract

The main aim of this study was to assess the
Snatch lift technique - performed by elite weight
lifter - by (a) comparing the angular kinematics
of upper and lower body joints in both side,
and (b) determining the mechanical work, the
power output, and the linear kinematics of
the barbell during the first and second pulls in
the snatch lift. For performing data collection
and evaluation, the following software have
been utilized: Vicon motion-capture system
(Nexus 1.8.4) synchronized with two force
plates — in addition to using Polygon 3.5.2 and
Siliconcoach software. The result of this study
shows that the maximum barbell height is about
(1.44 m; that is, 93% of his height 1.55 m) and
drop displacement is about (29.7 cm; which is,
20% of his maximum barbell height 1.44m).
While during the first pull, the lifter has shown
34 degree of knees flexion; in the second pull,
athlete planter flexed his ankle for about 17
degree, which is considered an important part
to be included in the explosive phase as it
contributes to 10% of the total power produced
for the pull. During the second pull phase, the
relative power outcome has increased by 100
% in comparison of first phase. The velocity
in the second pull was significant (2.5 m.s?),
which might be secondary to the relatively
lightweight that was lifted (40 Kg). Thus, it will
be interesting to see the impact of increasing the
weight lifted on the performance of the athlete
as well as its influence on the biomechanical
variables measured when evaluating the Snatch
lift.
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Introduction

The weight lifting technique of snatch
is the most technical component; that is
implemented for lifting a weight/bar from
the initial phase to straight arm over head
position in one attempt®. The core evaluation
of the skill mainly originated to describe
the complexity of the weight lifting; since,
the uniqueness of snatch is the combination
of various motor physical components like
strength, explosive strength, coordination,
stability and mobility that are not seen in any
other sports techniques? .

The success of shatch depends on
mastery of skill, techniques and punctilious
of the training program as per the guidance
of coaches or sports. In the snatch, as the
case in other sports techniques, the sports
scientist have a great interest of accruing
accurate and complete information about
the performance characteristics of the elite
players/weight lifters. Following the initial/
preparation position, is the phases of the
Snatch lift, which is considered as the key
factor of the snatch performance® can be
divided into five phases; that are, the 1* pull,
transition, 2" pull, turnover, and catch phase.
The first-pull phase is when the weightlifter
lifts the barbell - with external weight - from
the floor to clear knee height. For better
performance during the first phase, flexion
of hip, knee, and ankles is essential, while
outward pointing of toe. The main action the
lifter should perform during the Transition
phase, that is between first and second pull
phase, is to adjust the body in relation to the

barbell. The second pull of the snatch starts
from the bar when clears the knee height and
ends when reaching full extension of lower
limbs. During the second Pull, the weightlifter
fully extends the knee and hips while the bar
should be as close as possible to the body.
When the bar reaches chest level, the aim is
to drop beneath the bar and catch in a squat
position. The lift of the bar is finishes with
the bar at the static (hold) standing position.
In other words, the main principle of snatch is
to lift the barbell-weight, from the floor, to a
stable standing position at overhead with the
locked arm. While the mechanical inertia of
an object is defined as its resistance to change,
mechanical work during snatch is described
as the total magnitude of the force that is
applied in a specific distance. For a successful
weight lifting in a snatch techniques, the bar
height has to be high enough to allow the
weightlifter to get into the catch placement
under the bar, as well as to overcome the
gravitational force that is working in the
opposite direction of the pull. To overcome
the gravitational force and to obtain positive
benefit from inertia, for gaining maximal
vertical displacement above the point at
which force can significantly be applied, the
player must produce momentum?.

During the phase of first pull, changes
are noticed in the bar kinetic and potential
energies; as the potential energy goes higher and
the athlete had to maintain a significant amount
of work for a long period to overcome the effect
of inertia’. In the second pull phase, the athlete

had to work too quickly as compare to first pull
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phase because of duration variance. Duration
of first pull is greater as compared second pull.
Therefore, and while the first pull is relatively
slow, which can be considered strength oriented
phase, the second pull, which should be quick,
can be considered as power generation phase
or power oriented®.Stone (1998) revealed that
the phase of second pull has the most critical
role in snatch lifts, during which the maximum
power most be generated®. Additionally, Reiser
et al. (1996)" describe the bar kinematics as
the indicative of errors in the technique of
lifting. Successes snatch lift attempts have been
described by Isaka et al. (2010)8 as those that
maximized pull after second pull and minimized
the loss in height of the bar during the squat.
In the context of weightlifting, the majority
of previous biomechanical studies addressing
Snatch lift, have focused on the kinematics of the
body segment and barbell during international
events,®!® with a common aim; that is, to find
out the kinematical differences for measuring
the technical factors of snatch. Overall, there
are relatively limited studies available for the
examination ofkinematicandkinetics parameters
while performing the Snatch lift. Therefore, the
main aim of this study is to evaluate the Snatch
lifting technique of an athlete, by assessing the
biomechanical advantages, and evaluating some
kinematic and kinetics variables that are taking
place during the Snatch.

Methodology
Participants
One male elite weightlifter, who

is a current member of Saudi National

Weightlifting team, has been selected as
the participants of the study. Regarding the
anthropometric data, the participant has an age
of 34 years old, standing height 1.55 m, and
body weight of 65 kg. The weightlifter had not
any neurological or musculoskeletal disability
that would strike snatching performance or
any cognitive impairment that would inhibit
motor learning. The weightlifter provided
consent before data collection session.

Instrumentation

Data recording was conducted in the
biomechanics laboratory, in the Department of
Physical Therapy, at University of Dammam,
KSA. Three-dimensional movements of the
full-body segments were tracked by using 10
Bonita digital infrared cameras with 8.5 mm
lenses, collecting at 100 Hz. Full calibration
of all cameras were conducted - obtaining
refinement 1000 frames samples at 100Hz
while waving an active wand using frying
pan technique. Our experimental sets up a
standard meet, if not exceed, the standards
used in the previous researches.Two AMTI
force platform (Watertown, MA), with six-
channel on each, was synchronized with the
Vicon-motion capture system, to be used for
collecting ground reaction force data at 2000
Hz. The two force platform was connected
directly to the Vicon MX hardware, and
data was processed using the Vicon Nexus
(Centennial, CO) motion analysis software
version# 1.8.4 and was smoothed using a
Woltringquintic spline, low-pass filter with a
cutoff frequency of 6 Hz. Data was analyzed
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with  Vicon Polygon (Centennial, CO)
software version# 3.5.1 and was presented by

using Microsoft Excel 2011 program.

Data Collection

A group of biomechanics conducted
data collection at biomechanics laboratory,
in the Department of Physical Therapy, at
University of Dammam, KSA. The athlete
was asked to wear the comfortable non-
reflective weight-lifting outfit and their
preferred weight lifting shoe during the data
recording session. Before obtaining informed
consent letter from the participant, the athlete
filled out a brief history of injury to ensure he
was healthy and fit for the snatch performance
at the time of trials.Also, to two markers that
were affixed to both ends of the barbell, to
quantify/visualize the trajectory of the bar
while performing the Snatch, 39 reflective
markers were attached on the participate, to
form a full-body skeletal model that can be
captured in 3-dimensions. Markers were
affixed on the following body parts: Left/
Right front head, Left/Right back head,
Seventh cervical vertebrae, Tenth thoracic
vertebrae, Clavicle, Sternum, Right back,
Left/Right shoulder, Left/Right upper arm,
Left/Right elbow, Left/Right Forearm, Left/
Right wrist - thumb side, Left/Right wrist
pinkie side, Left/Right second finger — dorsal
side, Left/Right anterior superior iliac spine,
Left/Right posterior superior iliac spine, Left/
Right lateral thigh, Left/Right knee, Left/
Right lateral shin, Left/Right ankle, Left/
Right heel, Left/Right head of second toe.

To overcome the occlusion that might occur
to the two anterior superior iliac crest, of the
right and lift side, two additional markers
along the iliac crest, just superior enough to
the corresponding right and lift side, were
included in the skeletal-template as two of
the anterior markers that would be visible for
constructing the pelvic segment during the
deep squat (catch) phase of the Snatch.

Subject Preparation

After a good worm-up session of
lifting the bar (free of weight), the subject was
asked to stand on a static T-pose position on
the two force plates for static calibration. After
processing the static/calibration trial, and
before capturing the dynamic (Snatch lifting)
trials, the full-body anatomical coordinate
system was constructed for each segment
based on the static trial, through using of the
Vicon Plug-In Gait standard full body marker
set. During the dynamic trials, the subject
was asked to perform his preferred Snatch
technique with 40 kg of weight (barbell with
external weight) in a specified area (over two
force plates). Total of Ten successful snatch
trials were recorded in the biomechanics lab.
For the purpose of the study, six successful
snatch trials were selected and processed, to
be used for the analysis.

Data Reduction

After initial data processing by the
Vicon Nexus 1.8.4, and through the utilization
of two Bonita (720c) digital video cameras —
capturing the trials from two views (anterior
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and lateral view), six different phases of the
snatch tails were identified as following:
preparatory, first pull, transition, and second
pull turnover and catch phase.Digital video
clip taken from Two DV Bonita (720c)
cameras were played in Silicon Coach, in the
biomechanics lab, to identify and measure
some variables (grip distance, the trajectory
of the barbell) needed for qualitative analysis.

The average of joint angles in different
phases, bar velocity, absolute work, relative
work, absolute power and relative power
were measured and analysis from normalized
individual trial data. The work done for
lifting the bar was measured, as suggested in
Blazevich’s book “Sport Biomechanics The
Basics: Optimizing Human Performance”
(2010)Y, through multiplying the sum of
ground reaction force (measured by the two
force plate) by the distance the bar traveled
during the lift (measured by tracking the
trajectory of the bar). The relative power
and work values were calculated by dividing
the absolute work and power values by the
lifter’s body mass (65 Kg). The calculated
power outputs only included the vertical work
done by lifting the barbell, as suggested by
Garhammer (1993)*2,

Data Analysis
To find out differences between the
right and left side of the body, segments angle
were examined using a t-test; additionally, R-L
trend lines were created. As for the research
design, Correlation and Regression analyzes
were utilized to examine the relationship

between different parameter. All statistical
analyzes were conducted using the (SPSS)
v.18 statistical package for the social science.

A significance level of P< 0.05 was used.

Results and discussion

Angle Right Left t-value
(M (SD (M (SD

Wrist 53.50 56.46 2.83
(2.88) (1.72)

Elbow 162.42 161.19 1.08
(1.51) (2.33)

Shoulder 48.21 50.30 2.75
(1.44) (1.16)

Hip 48.90 50.25 0.98
(1.25) (3.10)

Knee 80.66 94.35 *18.59
(1.38) (1.15)

Ankle 76.90 94.35 2.82
(1.00) (1.15)

Note: M=mean, SD=standard deviation. * Significance
at 0.05 levels.

With regard to the analysis of data of
joint angles during preparation phase of the
snatch, and where a significance difference of
the knee angle (KA) exists between the right
and left side during the preparation phase (with
t-value=18.59), insignificant differences were
noticed in the rest of the angles measured -
as obtained ‘t’ ratio is less than the required
t-value of 2.23.

Even though lifter’s height might have
an effect on the thigh and shin angle, the trunk
angle should be constant, that is, around 30
degrees horizontally, during the preparation
phase®. The findings of the study show that
the athlete’s trunk angle was approximately
42 degrees, which might influence his Snatch
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technique. The higher trunk position might be
due to the significant difference between right
and left knee flexion, poor trunk stability,
or lack in the hip and thoracic mobility, that
would probably default to flexion at the lumbar
spine. Additionally, there is a noticeable
difference in terms of grip distance —
measured from the inner border of the barbell
to the outer border of each hand—, as the grip
distance measured from the right side = 0.2
meter while (Left) side grip distance = 0.14
meter, with difference of about 6 centimeters
that may affect the leverage of the bar. From
the same context, and as recommended by
Zachary (2004), the athlete can determine his
optimal grip width by measuring the distance
from the deltoid of one arm to the fist of the
opposite arm - that is abducted to 90 degrees.

Table:2 Kinematics differences and the Relative
angle between right and left side at first pull.

Angle Right Left t-value
(M (SD (M (SD

Wrist (2.31) 51.70 | (1.30) 60.95 [ *8.53

Elbow 160.47 162.77 *2.43
(1.55) 1.72)

Shoulder (1.91) 49.40 | (1.60)51.49 | 2.05

Hip (1.97) 81.86 | (1.97) 85.01 | *2.76

Knee 139.11 139.30 0.10
1.72) (3.91)

Ankle 100.08 101.70 1.15
(1.54) (3.05)

Note: M=mean, SD=standard deviation. *

Significance at 0.05 levels.

The analysis of data represented in (Table 2)
shows that there is an insignificant difference
in kinematics between right and left side of
bodily joints during first pull phase of the
snatch; that is in, shoulder angle (SA), knee
angle (KA) and ankle angle (AA), as obtained
‘t” ratio is less than the required ‘t” value of
2.30. Whereas significance differences of
wrist angle (WA), elbow angle (EA) and hip
angle (HA) exist between of right and left
side in the first-pull phase (with t-value =
8.53, 2.43, and 2.76, respectively).

Since maintaining trunk angle is
very important to conserving Kinetic chain
and transfer the force in next phasel,
which considered to be the key factor of the
performance during the first phase'™°, it is
essential that the torso of the athlete to be
constant in the same position relative to the
floor during the first pull (about 30 degrees
above horizontal). As stated by Hoffman et.al,
(2004)*, the initial/first pull from the ground
should be done by extending the knees, while
maintaining torso angle above the horizontal
line, and the higher than the hip. The finding
of our study shows that the athlete arose his
hips early. Consequently, the bar deviated
slightly in front of the lifter’s body due to the
variation in grip distance and the significant
differences in wrist, elbow and shoulder angle
between right and left side.

Overall, the basic concept of snatch is
that once the barbell lifted from the ground,
the body of the athlete and the barbell should
act as one unit, for better performance. The
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functions of this unit work optimally when
the barbell is moving close to the vertical line
of gravity. In other words, if the barbell goes
too far from lifter’s body during any parts of
the execution, more energy will be required
to control the loaded barbell*!’. Therefore,
it is recommended for the athlete to get into
the proper alignment and correct position of
all bodily segments, starting from the initial
position for the Snatch from the floor, all the
way through the phases that follow.

Table 3: Kinematics differences and Relative Angle
between right and left side at transition phase.

Angle Right Left t-val-
(M (SD (M (SD ue
Wrist 51.13 53.38 151
.11) | (2.97)
Elbow 155.33 158.35 | 1.07
(3.79) | (5.75)
Shoulder | 35.65 39.71 | *3.26
(1.61) | (2.58)
Hip 116.50 120.23 | 1.82
4.61) | (1.91)
Knee 144.05 143.50 1.01
4.03) | (1.69)
Ankle 91.83 94.38 1.10
(2.48) | (1.69)
Note: M=mean, SD=standard deviation. * Significance

at 0.05 levels.

With regard to the analysis of data
of joint angles during transition phase of the
snatch, and where a significance difference
of the shoulder angle (SA) exists between
the right and left side during the preparation

phase (with t-value=3.26), insignificant

differences were noticed in the rest of the
angles measured - as obtained ‘t’ ratio is less
than the required t-value of 2.3.

The main aim of Transition phase, that
is between first and second pull phase, is to
adjust the body in relation to the barbell. In
this phase, the lifter has shown knee flexion
of about 34 degree, which is more than what
has been found by Bartonietz (1996); that
is, about 20 degree of knee flexion during the
transition phase. This flexion of the knee joint,
during the transition phase, permits the athlete
to use stretch reflexes of the knee extensors
and provoke potential energy to generate the
explosive muscular power needed for the
second pull*®, Furthermore, this also assists
to adjust the center of gravity to utilize the
power generated by hip in the second pull.

Table 4: Kinematics differences and Relative Angle
between right and left side at second pull phase.

Angle Right Left | t-value
(M (SD | (M (SD

Wrist 4423 | 4558 | 0.94
(1.16) (3.31)

Elbow 146.03 146.95 0.32
(2.49) (3.49)

Shoul- 40.15 43.85 | *3.90

der (2.03) (1.09)

Hip 14155 | 147.03 | *4.80
(2.10) (1.84)

Knee 175.88 [ 175.82 0.04
(2.89) (2.04)

Ankle 114.13 | 121.55| *4.39
(3.60) (2.02)

Note: M=mean, SD=standard deviation. * Significance
at 0.05 levels.
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The analysis of data in (Table 4)
shows that there is an insignificant difference
shown between right and left side of body
kinematics during second pull phase of the
snatch; that is in, wrist angle (RA), elbow
angle (EA) and knee angle (KA) as obtain ‘t’
ratio is less than the required ‘t” value of 2.30.
Whereas significance differences of shoulder
angle (SA), hip angle (HA) and ankle angle
(AA) exist between of right and left side in
the phase of the second pull.

The second pull, as the most explosive
and powerful phase of the snatch, begins when
the knees reach maximum flexion during the
transition phase. During the phase of second-
pull, the hips, knees and ankles are required
to be violently extended; therefore, the final
stage of second-pull phase is known as “triple
extension” position as the athlete’s ankles,
knees and hips at their maximum extension
range of motion 2. During the second pull,
the shoulders are rapidly flexed to position
the body to support the barbell overhead;
and with the violent raise of the shoulder
-and pulling of arms- the resultant position
support for continued elevation of the barbell
while the athlete jumps under the barbell*.
The findings of our study show that there is
a significant difference with regard to hip,
ankle and shoulder angles in both sides. These
differences may be due to shifting the weight
toward strong leg to generate maximum
explosive strength (lauder and lake, 2008).

During the phase of the second pull,
and as stated by Bartonietz (1996)%, the

plantar flexion of the ankles joint results in

the heels rising off the ground, which add
to the power needed for arising the bar. In
this phase, athlete planter flexed of the ankle
joint about 17 degree, which is considered an
important part to be included in the explosive/
second-pull phase as it contributes to 10% of
the total power produced for the pull, as stated
in literature® .

Table 5: Kinematics differences and Relative Angle
between right and left side at Turnover phase.

Angle Right Left t-value
(M (SD (M (SD
Wrist (1.15) 67.01 | (1.36) 70.20 | *4.37
Elbow 138.05 143.88 *3.02
(3.67) (2.56)
Shoulder 116.65 117.42 *3.85
(3.24) (1.69)
Hip (3.23) 91.55 | (2.53) 96.05 | *2.69
Knee (1.95), 99.80 100.58 0.51
(3.19)
Ankle (1.79) 74.66 | (1.54) 76.21 | 1.60
Note: M=mean, SD=standard deviation. * Significance

at 0.05 levels.

The analysis of data in (Table 5) shows
that there is an insignificant differences show
between right and left side body kinematics
during turnover phase of the snatch; that is
in, knee angle (KA) and ankle angle (AA) as
obtain “t’ratio is less than the required ‘t’ value
of 2.30. Whereas significance differences of
wrist angle (RA), elbow angle (EA), shoulder
angle (SA) and hip angle (HA) exist between
of right and left side in the turnover phase.

The turnover phase begins at max knee
extension and ends when the barbell reaches
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the max height, as the feet re-establish full
contact with the ground before the start of the
catch phase'®. During the turnover phase, and
while feet leave the ground and jump outward
to a receiving or squatting stance, about
shoulder width, the lifter begins moving the
body downward to be positioned underneath
the barbell.
There

maximum elbow flexion in the pull phase;

is asymmetry in term of
as there is a noticeable variance between the
right and left max elbow flexion that were
measured in the turnover phase (42 degree
and 37 degree, respectively). Furthermore,
the asymmetry that was found in wrist, elbow,
shoulder and hip angles might be related to
the grip distance variance that was noticed
earlier, starting from the preparation phase.
Overall, it is recommended that both elbows
should be flexed to approximately 80 degree
(100 relative angle) as the weight is raised,
and then they are straightened completely for
the remainder of the lift>.

The analysis of data (Table 6) shows
that there is an insignificant differences in
kinematics of between right and left side of
body segments during Catch phase of the
snatch; that is in, wrist angle (WA), shoulder
angle (SA), hip angle (HA) and knee angle
(KA) as obtain “t’ ratio is less than the required
‘t’ value of 2.30. Whereas significance
differences of elbow angle (AA), and knee
angle (KA) exist between of right and left
side in the catch phase.

Table 6: Kinematics differences and Relative Angle
between right and left side at Catch phase

Angle Right Left t-value
(M (SD (M (SD

Wrist (1.79) 74.66 | (1.54)76.21 | 0.55

Elbow 158.58 166.65 *2.82
(4.32) (5.38)

Shoulder 114.28 122.35 2.23
(5.66) (6.80)

Hip (4.05) 60.66 | (4.49)63.50 | 1.14

Knee (5.38) 63.45 | (5.20) 72.22 | *2.87

Ankle (7.78) 71.82 | (4.82)73.85 | 0.54

Note: M=mean, SD=standard deviation. * Significance

at 0.05 levels.

The catch phase is executed by locking
the arms and stabilizing the barbell overhead
position, while the lifter in a downward
movement. Following the catch position,
the athlete goes up from the squat to stand
position for finishing the lift. During the catch
and rise position, the mobility of shoulders
is evaluated as the shoulders (> 180 degrees)
flexed? , which is reported in our study.

The excessive flexion of the shoulders,
in our findings, explains the increase in the
horizontal displacement of the barbell -
just after the beginning of descent from the
maximum height; that is, HD3= 13.3 cm,
with normal range of 3-9 cm as reported by
Schilling et al. (2002)8. Lifter may need to
monitor his excessive shoulders flexion,
because the amount of energy exerted to
control the loaded barbell increases as the
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horizontal displacement of the barincreases
during the lift!" .

In previous studies, and from a
mechanical perspective, an ideal barbell
trajectory has been considered as an indicator
of a correct technique and an effective pull®®,
The horizontal displacement of the barbell
during the snatch is one of the variables used
to assess the technique of weightlifting'’, as
well as to test the efficacy of muscle power,
especially during the pulling phase®.

As reported by Garhammer (1985)%,
the horizontal displacement of the barbell by
men athletes has been reported to be between
(3 and 9 cm) in the first pull, between (3 and
18 cm) in the second pull, and between (3
and 9 cm) just after the beginning of descent
from the maximum height. The lifter in our
study has moved the bar forward then inward
(HD1= 0.44 cm) during the first pull, then
the bar crosses the vertical line forward
(HD2= 8.4 cm) during the second pull,
before it is received behind the vertical line
(HD3= 13.3 cm). During the first pull and
second pull phase, the barbell has significant
positive vertical velocity (1.29 and 2.5 m.s°
! respectively). In the end of the first pull,
the barbell reached approx. 51% of relative
vertical velocity. This value lesser than the
previous researches shows that by the end
of first pull barbell should reach 70 % of its
vertical velocity®. Overall, a continuous
increase barbell velocity during the phases,
with an absence of two peaks in the velocity
curve?, is an indication that the technique is
approximately effective. However, since the

trajectory of the bar travels forward at the
start, this making the lifter lose leverage,
which can be caused by the lifter swinging
the bar, not having tight lats pulling the bar
into the body, or the lifter starts with the bar
too close to shins. Regardless of where the bar
travels in relationship to this vertical line, it
Is imperative that the lifter keeps the barbell
close to the body throughout the lift, to
minimize the horizontal displacement of the
bar and consequently diminishing the energy
needed to control the bar trajectory®’.

Despite the fact that the leverage has
been lost, due to the forward movement of the
trajectory during the first pull phase, which
consequently affected the power output,
barbell goes to maximum vertical velocity
in the second pull phase was significant
(2.5 m.st), which might be secondary to the
relatively lightweight that was lifted (40 Kg).
Therefore, and as the load is considered to be
an important factor that plays a significant
role in the magnitudes of the horizontal and
vertical kinematics as well as the velocity of
the barbell, it will be interesting to see the
impact of increasing the bar-weight on the
performance of the lifter.

One of the feasible means to evaluate
the technique of Snatch lift is to examine the
maximum barbell height and the height of the
bar during the catch phase. Lifting the barbell
effectively requires minimizing (a) the peak
height of the barbell at the end of the turnover
and (b) the drop displacement while dropping
under the barbell to the catch position. In
other words, lower maximum bar-height and
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Table 7: Linear kinematics of the barbell.

m) and drop displacement of about (29.7

the drop displacement are among the most
important indicators of an effective technique
for a maximal snatch lift in weightlifters®.
In international weightlifters, and during
the highest barbell height during maximum
attempts is 70% of the weight lifter height?,
the drops distance from the maximum height
to the catch position has been cited to be just
about 9 to 11 percent of the bars maximum
height (Campos et al., 2006). The lifter in this
assessment has a max barbell height of about
(1.44 m; that is, 93% of his height that is 1.55

Value cm; which is, 20% of his maximum barbell
Vertical height 1.44m). Additionally, it was found in
kinematics | _ the study of Gourgoulis et al. (2004)° that the
First pull-Barbell height 48.6 . . )
(cm) barbell maximum vertical displacement of
Second pull-Barbell 98.2 elite player was 1.25 m, although maximum
height (cm . . .
g, (cm) - vertical displacement value 1.15 m in other
Maximum barbell height 1.448 ] ] ]
(m) previous studies®®.The major reason for
Drop displacement (cm) 29.7 inconsistence in the displacement might be
Maximum vertical veloc- | - 1.286 due to anthropometrical differences.
ity of the barbell in the (%51.44)
1% pull (m.s™) Table 8: Mechanical work and power output in the
Maximum vertical veloc- 2.5 first and second pulls
ity of the barbell in the
2mpull (m.s?) First pull Second pull
Horizontal
kinematics Absolute work 195.7 224
First pull-Horizontal dis- 0.44 (0
placement (cm); (HD1)
Second pull-Horizontal 8.4 Rilllitlve work 3.0 3.44
displacement (cm); (kg
(HD2)
Horizontal displacement 13.3 Absolute power 3.26 (Increase 83%) 16
toward weightlifter after ((w
beginning of descent
from maximum height .
. elative power . ncrease 0) U.
(cm): (HD3) Relat 0.05 (I 100%) 0.24
' ((W/kg

The relative power and work values were calculated
by dividing the absolute work and power values by
the lifter s body mass (65 Kg). The calculated power
outputs only included the vertical work done by lift-
.ing the barbell

In weightlifting, total work done
by the athlete has a significant influence on
the levels of performance; since, it can be
optimized by minimizing the amount of total
work done by the athlete. Decreasing or
increasing the total work, which is directly
related to the ability and mastery of athlete,
can be achieved by efficaciously utilizing
the ability of power generation of muscles.
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Consistent with Gourgoulis et al. (2002)°
findings, the mechanical work performed by
the lifter of our study during the first pull
(195 J) was less than that performed during
the second pull (224 J).During the phase of
first-pull, changes appear in the bar kinetic
and potential energies. The potential energy
goes higher and the athlete had to maintain a
significant amount of work for a long period to
overcome the effect of inertia’. In the second
pull phase, the athlete had to work too quickly
as compare to first pull phase. Duration of first
pull is greater as compared to second pull.
While the first pull is comparatively slow and
can be defined as strength oriented phase, the
second pull is fast, and it can be considered as
power generation phase®.

Concerning the power output, and
compared to the first pull phase, there is a
considerable increase in the absolute and the
relative power of the second pull phase by
(83% and 100%, respectively). The significant
changes in power outcome between 1%tand 2
pull phase, in the current study, is in good
agreement with the findings reported by
Akkus (2010)* which indicate that the power
output during the 2" pull phase is greater than
that of the 1st pull phase. Additionally, the
barbell vertical displacement that is greater in
second pull, as noticed in the current study, is
an indicator of an optimal explosive strength.
This result of the study was uniform with the
finding of Baumann et al., 1988*who proposed
that quick movement execution during second
pull phase added to the explosiveness of the
second pull.
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Abstract
Domestic violence is serious health and social problem that constitute an obstacle to nation’s
development and welfare through preventing women from enjoying their fundamental right and
hindrance of their development.

Domestic violence is classified into three categories, physical violence (anything from pulling to
use of fire weapons), psychological abuse and controlling behaviours (both range from shouting to
verbal abuse and social and economic restriction).

Two major factors are responsible of domestic violence, the subordinate position of women in the
society, and the social acceptance of violence as a method to resolve family conflicts. Then factors
at the individual level stem from these two factors (e.g. poverty, age, poor education, alcohol). At the
long time, there are grave health and social consequences for domestic violence.

There are emergency care measures to victims. Initially, the health setting should deal with the
abused women as a health problem; then they should be referred to the concerned parties for support.

Prevention of domestic violence need implementing of multi-disciplinary programmes with
participations of non-governmental organizations, governmental departments, legal authorities,
medical profession, academicians, media and religious men to deal with the problem at all levels,
individual, family and society. Major lines of DV prevention include women empowerment, and
adopting measures to combat societal and individual and combating sociocultural norms that
encourage violence against women (changing perceptions). Some issues in DV prevention strategies
are relevant to men and should be addressed (e.g. alcohol, their concepts on masculinity and men’s
social roles). Research on domestic violence should be promoted and to allocate part of research
fund to this topic.

Keywords: Domestic violence; Intimate partner violence; Dynamics of domestic violence
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What is domestic violence?
Violence, literally, is defined as behaviour
toward another person which is outside the
norms of conduct, and entailing a substantial
risk of causing physical or emotional harm.!
Common types of violence include war
and war crimes such as rape and ethnic
cleansing, state violence, politically rooted
turmoil, street violence and violence against
women (VAW). Violence against women
(usually rooted on sex inequality), includes
domestic violence, rape, harassment, forced
prostitution, genital mutilations, early
(child) marriage, sex selective abortion, wife
inheritance, abuse of elder women, honour
killing, acid throwing, economic restriction,
forbidding employment, and state perpetrated
violence (including laws that criminalize
some women’s dresses or their relations
with men). The list of perpetrators in VAW

is too long including, for example, spouses,
parents, teachers, employers, religious men
and policemen.

Domestic violence is the most common
type of violence against women, as the victim
is nearby to the abuser all the time. Synonyms
of DV include domestic abuse, wife abuse,
family violence, spousal abuse, intimate
partner violence (IPV) and battering. The
term “IPV’ should better be reserved for areas
where men-women intimate relationships
are allowed outside formal marriage, in
‘unions ‘such as cohabitation and intimate
partnerships. Some researchers used this term
‘IPV’ to describe unions that include sexual
abuse in both formal marriages and other
relationships.?

Domestic violence (DV) is a violence
exerted toward the woman by a family
member (most commonly the husband or the
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intimate male partner).> The WHO defined
DV as acts of physical, sexual and emotional
abuse by a current or former partner whether
living together or not. * The American Medical
Association defines DV as a pattern of
physical, sexual and/or psychological abuse
by a person with whom the victim has had
an intimate relationship.® Some researchers
favour using a broad definition for DV (by
including omissions beside offending acts)
to enable entry of wider social parties in the
programmes against it, although this may
lose it its very descriptive nature.® Some
researchers, for the purpose of their works,
use an operational definition of DV as that
any act that is perceived as violent by the
respondents. 7 For the purposes of this article,
the Authors use only the term ‘DV’ to avoid
using the term “IPV’ that imply presence of
an intimate partner other than the ‘husband’,
which is not accepted in many cultures
throughout the world, whereas the term ‘DV’
is a neutral term and is not connected to type
of man-woman union.

Rarely the husband can be the victim,
or both partner (mutual violence).® In some
cultures with extended families, the source of
violence may be the father, brothers or even
other first degree relatives (in-laws). But,
nevertheless, the husband is the more likely
the abuser rather than other parties.

Domestic violence: global magnitude
The international attention to DV had
started since the first report about battered
women appeared in early 1970s.° Domestic

violence occurs in all ages, cultures, races,
socioeconomic classes, religions and crosses
all geographical boundaries.

The prevalence of DV varies between
40% in American and British studies, and
45% in African and Asian studies.5!* There
is an impression that one third of women
attending general practices had experienced
violence.'? In Egypt, Palestinian lands, Israel
and Tunisia one in three women are abused
by their husbands. ” In rural Vietnam, the
prevalence of lifetime DV reaches 31%.%°
In Iran, a study indicated that the prevalence
of physical violence is 15%, whereas that of
psychological abuse had reached 82%.

In general, according to the WHO multi-
country study, the prevalence of physical
domestic violence in most countries is
23-49%. > The lowest rates of DV were
reported from Japan, whereas the highest
were reported from Bangladesh, Peru and
Ethiopia.®® Prevalence rates in developed
versus developing countries varies between
28% and 67%.°

We observe that DV is not considered a
major public health problem in the Third
World, receiving only a small public and
formal attention (although the studies revealed
a lifetime prevalence that exceeded 40%).11¢

Patterns of DV
The patterns (forms) of DV are classified into
three major categories, physical violence,
psychological abuses and controlling
behaviours (Table 1).
The physical abuses include wide ranges
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of assaults ranging from pushing or pulling
the victim, to use of weapons. Anything from
a mild pain to death may result from physical
injuries (e.g. wounds, haematomas, abrasions,
fractures, burns and scalds, dental injuries, jaw
injuries, oral soft tissues injuries, homicide). *
Physical abuses include sexual abuses such
as forcing wife to sexual intercourse, coercing
(forcing) sexual acts and marital rape; it results
in unintended pregnancies, abortions, adverse
pregnancy outcomes (such as low birth weight
or perinatal death, maternal morbidity or even
mortality) and sexually transmitted diseases.!

Psychological abuses include verbal abuses,
criticizing wife at public in a humiliating way
and threatening behaviors (throwing things,
threatening with a fist, threatening to injure
the children, threatening with a weapon,
threatening with divorce or remarriage).

The controlling behaviors include shouting
or yelling at her, criticizing her in public,
restricting her social life, checking her
movements (being stalked) and keeping her
short of money.

Thereisanoverlap of the differenttypesof DV
especially psychological abuse and controlling
behaviors (both are considered as an attempt
to control the abused partner).r” But we think it
is better to be taken in separate, as the degree
of severity of psychological abuse is much
more than controlling behaviors. Anyhow, the
psychological abuse and controlling behaviors
are considered the commonest.*®

Theoretical basis of domestic violence
Although the DV is linked to certain

demographic and socioeconomic correlates,
but no family is exempted from the possibility
of its occurrence. It can occur even in a normal
appearing life of spouses with significant
professional success. In fact DV can occur in
all religions, social classes, races, economic
backgrounds and geographical boundaries.
Theoretically, DV is a product of the
interaction of factors at four levels, individual,
family, society and community levels.’®1°
At the individual level, DV is determined
by husband’s abuse as a child, witnessing
violence at home, having an absent or rejecting
father, poverty and frequent use of alcohol
or drugs. Factors at the family level include
marital conflicts and dominant male control of
wealth and family issues. In certain societies
(especially in the Third World), marriage is a
whole family affair, and its interests to family
should be considered prior to the individual
options (family may have a veto on the future
wife). The societal factors include lack of
support and isolation of family and women.
At the community level, DV is determined
by linkage of the concept of masculinity to
male honour or dominance, acceptance of
violence as a way to resolve conflicts, social
tolerance of physical punishment of women
and prevalence of some religious concepts
that favours male supremacy and confers on
men the right to correct their ‘erring’ wives.
In many societies, the above mentioned
factors result in the current subordinate
position of women and the unfair ‘family
order’. Thus, men are families’ masters,
them and to

and women should ‘serve’
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show obedience. Violence, then, occurs on
breaching these roles.»20-2!

Abusers, usually, tend (or pretend) to be
‘perfectionist’ and also demand ‘perfection’
from their surroundings. This area of their
personality may serve them to justify their
their wives. Abusers,
commonly exert controlling behaviours, are

violence toward
usually jealousy and tend to accuse their
partners of flirting or extramarital sexual acts.
This may be due to their poor self-esteem; on
the other hand, he ‘learned’ that emotional
abuse and physical violence get him what he
wants.

Causes and risk factors of domestic
violence

In Table 2, we list the possible causes and risk

factors for occurrence of DV. In DV studies,

there is an overlap between concepts of cause

and risk factor, but in this article they are

taken with the same significance.

In the presence of the risk factors or
susceptibility to DV, very minor or ‘absurd’
things can trigger an immediate violent
episode, e.g. talking back, not having food
ready on time, refusal of sex or suspicious
behaviors (Table 3). We notice that there is
an overlap between some triggering and risk
factors.

Age is a known risk factor for DV, with
young women are more susceptible to
assaults. In a study by the first author (AMA),
the high gap in wife-husband age was found
more significant than absolute wife’s age as a
determinant of violence.?

Poverty is an important risk factor for
DV. It is more frequent and severe among
poor families. But affluent families are not
exempted. The link between poverty and
violenceis, usually, throughstress generation.*
2 In some situations there is income inequality
between husband and wife within the family
net poverty, e.g. when the wife is working
and the husband is unemployed, or when her
income is higher; this factor is thought to be a
source of violence.

Alcohol (especially problem drinking) is
linked to DV. Alcohol reduces both inhibitions
and ability of judgment. A relevant source of
violence is argument about alcohol drinking,
especially when affects family’s budget or
professional performance of the husband.?
Some abusers knows that the society may
accept the excuse that alcohol or drug by
lowering the inhibitions may ‘urge’ them to
be violent.

The in-laws can be a source of wife
battering due to factors such as dislike of wife,
miscommunications, husband’s favouring of
wife over parents, arguments, infertility, not
having a male kid (a wrong belief that the
mother is responsible of the child’s sex).” The
presence of inlaws, or even the large number
of kids resulting in crowded homes provide
a suitable environment tensions and conflicts
and then violence.? The crowded homes may
lead to overburdening the domestic work on
the wife, as some of the inlaws may expect
that their son’s wife to be their servant. The
competition between the wife and the in-
laws on the attention of the husband may
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generate violence. A similar situation occurs
in polygamous families living in one home,
where jealousy, suspicions and seeking
preference of the husband lead also to
violence.?> 2 Even more, the large number of
children is closely associated with DV even in
nuclear families.?

Lack of social support and isolation
of the wife leave her more susceptible to
battering. Social support, e.g. from families,
non-governmental organizations (NGO),
governmental parties such as legal and
welfare authorities is protective against DV.
An early step in wife battering is tendency of
abusive husbands to isolate wives and restrict
their movements and contacts with the others.
This is not only generating violence but
increases its frequency and severity. These
abusive husbands usually fear revealing
and discussing their wives assaults with
the ‘strangers’, so this further justified the
usefulness of social support. Social support
may be more useful through empowerment
of women, through improving her education,
income, community role and other forms of
social support.?22

Educated women enjoy more autonomy,
and usually are economically independent to
a greater extent. In general, high educational
attainment is associated with lower rates of
DV. Educated women have a greater range of
choice in partners. Also educated women are
in a better position to control her income and
the family’s wealth. On the other hand less
educated women are more likely to accept
the traditional gender role that favour males’

supremacy. # But a point to be considered
is that in many conservative societies that
favour male dominance, the relatively liberal
ideas of educated women may leave them at
a greater risk of violence. 2 Then, education
can be a protective and a risk factor for DV in
certain conditions.

Witnessing of violence within abusers
and victims® parental families is an
important determinant of DV. It leads to its
normalization as a way of conflict resolution.
Then, this concept passes from generation to
generation.?®

There is a debate on the effect of urban/
rural residence on prevalence of DV. The
WHO multi-country study indicated higher
rates of violence occur in rural areas.® But
some studies indicated higher rates in urban
areas.® This may underlie some failure in
coping with values and stresses of urban life.
As well, the conservative rural societies may
lead to under-reporting cases of violence due
to their acceptance and tolerance of marital
assaults.

Some health conditions and problems
have some relevance to DV. Women with
chronic diseases such as diabetes mellitus
and hypertension are vulnerable to violence
due to diverting part of the family’s budget to
their care, and by inadequate home care due to
their diseases.?® Association of pregnancy to
DV was mentioned elsewhere in this article.

Responses of victims
Domestic violence is, nevertheless, a crime
and constitutes a violation of human rights,
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and should never a part of normal marital
relationships.

Usually the women are “sustained’ victims
of DV because they are physically weak,
their dependent status, the social tolerance
of women abuse and the private domain
that violence occurs in. Domestic violence
is pervasive; involving several life aspects
of abused women and evolves slowly over a
long period of time. Once it is established, it
becomes a chronic phenomenon and part of
the life regular events of the abused women.
The abusers, usually, tend to limit avenues of
escape for their victims.

The response of the victim to assaults
varies according to different individual and
socioeconomic factors. A large number
of the victims, especially in developing
countries, opt to remain silent, and then stay
in the abusive relationship. This is usually
due to lack of autonomy (resulting from
poverty, lack of professional skills or poor
education), fear of social stigma, fear of
violence escalation, feeling that disclosure
of violence is unhelpful, adoption of societal
norms of the husband’s right to beat his wife,
feeling shame or embarrassment that they
are battered, feeling that her children need a
father however bad. Abused women tend to
develop conflict avoiding personality in a trial
to avoid anger and problems with the side of
her partner. The conflict avoiding behaviour
may extend outside the family to friends and
coworkers. The net resultant is tightening of
the social isolation (which is in itself a risk
factor for violence initiation or escalation).

Other responses include seeking medical
help, approaching a family member, seeking
help from NGO or police or considering
leaving this *bad’ relationship (divorce). But
what is frustrating is that divorce may generate
more violence by stalking or even murder. 2
In North America, there is a high prevalence
of severe violence among divorced women,
more than other communities. 2

What is worse than DV is the acceptance
of women at some cultures of it as a method
for punishment or discipline for married
women. Some abused wives saw so much
violence in their lives before marriage, and
she might think that this is normal. In African
studies, percentages of women’s justification
for their battering by husbands range from
66% in Nigeria to 90% in rural Uganda.?’?®
The situation in Middle East and Asia is
similar.'*Even more, the abused wives, at
times, are blamed as being ‘disobedient’ or
failing to satisfy her husband as a ‘good’ wife.
Some studies indicated that factors associated
with women’s acceptance of violence include
disempowerment, fear of divorce, younger
age at marriage and rural residence.®

Some wives who realize the criminality
of wife abuse fear the punitive actions of
husbands or their families if they decide to go
to the police, or ask for divorce, as they may
lose their children. A large proportion of them
are unable to lead an independent life to their
limited resources.

Sequelae of DV
Apart from the immediate results of DV such
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as physical injuries or acute psychological
reactions, there are long term sequelae.?®
Physical disabilities due to severe assaults,
such as weakness or blindness may occur.
Psychiatric conditions such as anxiety,
depression and suicidal thoughts and
attempts are commonly encountered.?
Unexplained chronic health problems, e.g.
fatigue, abdominal pain, post-traumatic stress
disorders may occur and warrant screening
for occult DV in appropriate cases.*

Not only physical or mental health that
deteriorates with DV, but other life aspects
are affected. Some victims may suffer
lack in confidence, poor self-esteem and
distorted self-image. Victims capitulate to
the abusers’ demands through isolation, fear,
shame and insufficient financial resources.
Marital conflicts amounting to divorce may
escalate with continuity of abuse. Hindrance
of women’s participation in the social and
economic well-being of the society occurs
due to poor social skills and failure to create
and maintain normal social relations. Even
children of abuse families are not immune
of sequelae of DV, such as dis-regulated
aggressions fromearly age, disturbed sleeping,
nightmares, constant waking, enuresis and
fear of the dark.®

Domestic violence in medical practice
Domestic violence is a real public health
problem. 3234 The clinician may be the first
professional contact for DV victims. % And
at times may be the only contact. All body
systems and both physical and mental heaths

are affected by DV, in a wide spectrum,
from pain to severe burns and even physical
disabilities. Both short and long term health
consequences are expected to occur; at times
can be a life threatening event. Some studies
indicate that 1 in 10 up to 1 in 5 women
attending emergency departments have
problems related to DV.*® Some unexplained
medical problems such as chronic headache,
fatigue or abdominal pain are linked to DV.*
Other medical problems associated with DV
include sleeping disorders, malnutrition,
eating disorders, panic attacks, self-neglect
and sexual dysfunctions. Pregnancy is
reported to increase the risk and pattern of
assaults to women due to associated hormonal
and psychological changes that may depress
her mood and activity. Then violent actions
can be initiated by even minor events. In
conclusion, the similarity of DV relation to
health is as the similarity smoking relation to
ischaemic heart disease. In conclusion, due to
inter-relationship of DV with other medical
problems, care for abused women should be
integrated into existing health services rather
than as a stand-alone service.*

In clinical practice, the commonest cause
of missing a case of DV is, merely, not to
ask about battering, or even not be put it as a
possibility. Simply, this is due to that health
personnel are not taught or trained to identify,
support or refer DV victims; so it is important
to take a good medical history as it is an
important tool to discover cases.*’

There are several factors in the clinic setting
that may suggest presence of abuse and should
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be noted by the examining doctor. Usually,
there is a delay between time of injury and
time of presentation to medical care (patient is
unable or unaffordable to leave home by public
transportations). There is a tendency to self-
treatment of injuries. The victim is, usually,
young, with an increased age gap compared
to husband; appears depressed, with poor eye
contact, withdrawn or fearful of visitors and
caregivers. The husband often accompanies
victim, refuses to leave the patient alone
and may insist to answer questions for the
patient. ® There is a history of multiple visits
to emergency departments, with repetitive
complaints inconsistent with organic disease
and prevalence of psychosomatic symptoms
secondarily to depression or anxiety. Physical
injuries are usually bilateral at multiple sites
and with fingernail markings scattered on the
body.

There are several barriers of efficient case
taking of abused patients. Patients are non-
compliant to appointments. Some doctors
tend to blame the victims (may be themselves
adopt the common social norms that tolerate
DV). The patients may be questioned in an
inappropriate manner. An important barrier is
the low index of suspicion of DV by many
doctors, and then DV is not considered in
differential diagnosis of suspected cases,
leading to failure or delay of the diagnosis.
The DV as a differential diagnosis is usually
not considered by doctors because the abusive
husbands appear concerned and attentive
when accompany victims to medical care

Considering DV as a health problem carries

several advantages. Health settings are the
first place, and may be the only one that
DV victims attend. The private nature of
the medical encounter encourages victims
to reveal their problems. The public health
approach usually adopts epidemiological
methods that investigate victims and abusers’
characteristics, and circumstances and reasons
of violence.

Thus, the public health approach
provides a good basis to implement prevention
programmes.

Unfortunately,
shortcomings that
profession from significant contribution in
handling the problem of DV. The medical
professionals are unaware of nature and extent
of DV even as social problem.* Some even
do not recognize DV as a health problem.
Medical professionals are unaware of their
role to help the victims of DV, thinking that
their role is limited to treatment of the bodily
manifestations.® Even the doctors who realize
occurrence of DV may fear involvement in

there are several

prevent the medical

prolonged court proceedings. Some doctors
may share the society misconceptions that DV
Is rare, or a private matter, then fear offending
women if ask them about husband’s abuse.
Even some doctors may erroneously label
victims as hypochondriatic or hysterical.®®
Doctors’ unawareness of social and
psychological dimensions of violence leads
to its escalation. There is a lack of teaching
and training on DV in medical schools.
The wunprepared or uninterested doctors
are harmful by minimizing abuse and then
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increase victim sensation of entrapment and
helplessness.*

Management of domestic violence
Domestic violence is not a simple health
problem like chest infection that needs a short
medical encounter and prescribing a drug
to be treated for good.® It is a complicated
health problem with socioeconomic and
cultural dimensions that should be properly
addressed, beside, of course, to organic and
mental associated problems. For this reason,
we better adopt the concept of ‘management’
rather than “treatment’ to include these aspects
in its handling.

First, due to the special nature of cases
of DV, there are some prerequisites to be
fulfilled for an efficient management of DV
victims. A private and save environment
should be secured for the encounter, as the
victim is reluctant to speak or disagree in the
presence of his partner. The examiner should
ask simple questions in a neutral manner that
does not justify the abuse. The patient should
be respected, cared of and listened to, in a safe
environment and ensuring him that she is not
at fault. The clinician should avoid certain
behaviors such as judging, pitying, blaming
and trivializing.*

Emergency medical care for DV victims
is a top priority, e.g. emergency, surgical
and medical treatment of physical injuries,
involvement of all medical departments
when needed, e.g. obstetrics, orthopaedics,
physiotherapy, dental departments. A
psychiatric consultation is needed in some

status assessment, and
screening for suicidal thoughts and attempts.
Next step in management of DV is to
help the victims to access social support,
or referring them to colleagues with better
knowledge on such areas. For this reason part
of the medical encounter should be devoted
for asking about (and observing) the risk
factors for abuse, as their knowledge may
help further supporting the patient, e.g. poor
educational level, poverty, unemployment,
alcohol and drug abuse by the perpetrators

cases for mental

Prevention of domestic violence
The DV preventive strategies
implementing of a  multidisciplinary
programme with participations of medical
profession, governmental departments, NGOs,
legal authorities, academicians and religious
men. The preventive programme should raise
the governmental and public awareness to
the occurrence of DV in the community and
to provide medical, moral, legal and social
support to victims. Raising awareness of the
society to DV as a crime is important as, still,
there are some social sectors that considering
wife battering as a social norm or a personal
issue (then others should not “interfere’).
Changes in the health system should be
encouraged for better services to battered
ladies, through training of all personnel, and
issuing a multidisciplinary guideline to help

need

in identification, treatment, counseling and
prevention of DV.

In particular to train health personnel to
have a high index of suspicion to suspect
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and screen for cases of DV victims. Health
service settings, by providing a private
and confidential
accessibility for battered woman is an ideal
place to establish preventive activities.

environment and easy

Services of DV cases need not to be separated
from the general clinics, but to be incorporated
with them, as this may serve to label DV as a
health problem and encourage abused women
to attend.

A dual approach in preventive strategies
is necessary, through women’s empowerment
to improve their status in the society, and
through combating sociocultural norms that
encourage violence against women (changing
perceptions). ** Empowerment of women can
be initiated through education, participation
in domestic decision making and to have
a control over her income. Not only basic
education to be available to all girls, but to
include concept of gender equality and to
remove any material that degrade women
in its curriculae. University curriculae need
revisions to include DV as a teaching and
training topic for both under- and postgraduate
students, especially in medical and social and
human sciences schools. Modern banking
assistance programs such as microfinance
loans can be utilized to empower women
from poor backgrounds.

Media (including social media sites in the
Internet) can initiate debates to criminalize
DV, and support campaigns against DV, and
can encourage women empowerment in their
societies. The media can get use of modern
and elegant presentations such as soap opera,

educational drama, community theatre and
talk show programs. The media can support
DV prevention by reducing portrayal of
violence against women in its programs.

Steps to protect victims are needed, such
as providing shelters, support of children,
criminalization of DV and tightening of legal
measures against abusers.

Strategies to prevent DV should address both
wife and husband. For example, addressing
education or income empowerment in women
only, may result in a gap between the spouses
that will be a source of more violence.
Some issues in DV prevention strategies are
relevant to men, and should be addressed
and to including them (e.g. alcohol problem
drinking, cultural roots of their controlling
behaviors). This will explore men’s behaviors,
and discovers motivations necessary to secure
success of preventive programs.

The preventive programs should be tailored
according to situational societal and cultural
concepts on women’s roles and rights, and to
type of DV, as there are significant differences
between them, in reference to risk factors and
characteristics of abusers and victims. Always
difficulties are expected in such programs
that address a longstanding multi-factorial
problem. For example, women’s acceptance,
and even justification, for wife battering in
some cultures is a great obstacle to prevent DV.

Scientific research and domestic
violence
Scientific research on DV is an important step

for preventive programs. A great difficulty
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of research in DV s its sensitivity, as a
topic, in many cultures. In some societies,
DV is not considered an appropriate topic
to be discussed with ‘strangers’.?* Due to
sensitivity of the DV in many cultures,
the responses obtained may not reflect the
true situation. Sensitivity of the DV issue
may lead to prevalence underestimation in
research studies. For this sensitivity, facilities
such as health settings secure a confidential
place for respondents. Most of studies on
DV are designed as facility-based and not
community-based studies. This will generate
a shortcoming that it is difficult to generalize
their results for the whole community as only
a small portion of the targeted population
attends facilities at one time. Community-
based studies are, also, useful in providing

reliable data on prevalence, frequency,
patterns of DV.
The wide variations in obtained

prevalence rates of DV may reflect major
methodological shortcomings in tackling
this problem. > Studies on men are useful
to assess causes of DV and the impact of
intervention programmes.** The private and
intimate context where DV occurs poses
further difficulties to study it.

Although the psychological abuse is the
commonest of the DV patterns, but receives
less attention from researchers.** This may
be because physical violence is easier to
define and measure, unlike psychological
abuse and controlling behaviors. Even more,
verbal abuses such as humiliations may not
be perceived as an abuse by some women.®

Some steps in research should be carefully
managed for more observance of respondents’
safety and confidentiality.*® For example, it
is better to interview respondents in private
rooms, with no other persons present, or
can see or hear. In Interviewers, in some
culture are better to be female, especially
nurses, midwives or social workers to ensure
respondents’ trust and confidence. A verbal
consent is preferred to a written one, as
the latter may lead to identification of the
respondent and may threaten her safety. For
purpose of surveys, each country should
issue a questionnaire tailored to the local
societal and cultural norms. In particular,
operational definitions are needed for more
validation of questionnaires and other tools
of data collection.

Points of strengths of research on DV
include the community-based design,
large size population, random sampling
techniques, training of data collectors on
interviewing techniques, choosing data
collectors from sectors that are trusted by
women such as midwives and nurses (this
secure high response rates), use of validated
questionnaires tailored according to local
norms and cultural concepts on family and
DV. The context of the interview, and the
researcher’s interviewing techniques should
be considered as both may affect the validity
of gathered data.
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Key issues 1
Patterns of domestic violence
I. Physical abuses

Hitting, shoving, slapping, pushing, pulling,
shaking, punching, choking, kicking her
on the floor, holding, binding, arm twisting,
pulling hair, tripping, biting, burning, use of
a weapon, forcing wife for sexual, intercourse
(marital rape), coercion of certain sexual acts
unaccustomed or unacceptable to the wife

I1. Psychological abuses

Threatening of physical harm, anger,
yelling, blaming wife
when bad things occur to husband or family,

false accusation,

intimidation, humiliation, degradation (make
her feel bad of herself), economic restrictions
(keeping partner short of money, prevent her
from work, prevent her from controlling her
earnings or dowry, property damage)

I11. Controlling behaviors

Not taking wife’s opinion on family issues,
husband gets angry on wife when speaking
to another man, husband insists to know her
restriction
of wife contact with her family or friends,

movements and whereabouts,
suspicions of wife” unfaithfulness

Key issues 2
Causes of Domestic violence

A. Wife’s Demographic factors
Low educational level
Young age at marriage
No or low educational level

Having educational level higher than the
husband

Low socioeconomic status (poverty)

Rural/urban residency

B. Sociocultural norms degrading women’s
status
eSocietal tolerance of women’s beating
e Societal tolerance of physical punishment
of women
eSocietal Acceptance of violence as a
way to resolve conflicts
eWife acceptance of battering as a
punishment method

C. Adverse family environment
Crowded family (living with in-laws,
large number of children)
Conflicts with in-laws

Overburdening domestic works

D. Wife denied of power
Control of wife’s income or dowry
Denying wife’s decision of family issues

E. Personal factors

Pregnancy

Witnessing violence at childhood

Use of alcohol

Infertility

Refusal of sex

Wife’s isolation (lack of family and social
support)

F. Husband’s factors

Wife’s wide age gap
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Poverty

No or low educational level
Unemployment (or its instability)
Use of alcohol or illegal drugs
Polygamy

Conflicts on family planning
Preference of sons

Sexual problems

Key issues 3
Immediate (triggering) factors for
violent events

e Argument with husbands (e.g. talking

back)

eNegligence of home

e(Quarrel with children

eNegligence of children

eNot having food ready on time

eRefusal of sex

e Suspicious wife’s behaviors

e Wife’s going out without permission
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ABSTRACT

Hyper IgE syndrome (HIES) is a form of pri-
mary immunodeficiency associated with ecze-
ma, sinopulmonary infections, and elevated se-
rum IgE. The majority of cases are sporadic but
autosomal dominant and recessive forms are
identified. We report a one year old Saudi girl
with a two homozygous mutations in DOCKS8
Gene.
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Introduction

Hyper Immunoglobulin E  Syndrome
(HIES) is a rare immune deficiency disease
due to mutations in the signal transducer
and activator of transcription-3 (STAT3)
(chromosome 17, MIM=147060), Dedicator
of Cytokinesis 8 (Dock-8) (chromosome 9,
MIM=243700) and Tyrosine Kinase-2 (TYk2)
(chromosome 19, MIM= 611521) genes. The
incidence of the syndrome is about 1/10000 to
1/200000.[1] It is characterized by recurrent
skin and chest infections, atopic dermatitis
and elevated serum IgE concentrations.
[2-3] Autosomal dominant form is more
common than autosomal recesive.[4] HIES
symptoms that usually appear in the infancy

are characterized by eczema, recurrent

infections like skin abscess, sinusitis, otitis
media, and pneumonia. The diagnosis of
HIES is based on symptoms determining
of mutation. Treatment of this syndrome
include prophylactic antibiotics ,management
of infections, and skin care measures.
Hematopoietic cell transplantation (HCT) is
the last and definitive therapeutic method.
[5] Here, we describe a 1 year old Saudi
female infant with hyper IgE syndrome. The
patient was shown to have two homozygous
mutations in DOCKS8 gene that not reported
before.

CASE REPORT
We report the case of one year old
girl infant who was born for consanguineous
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parents with no family history of
immunodeficiency. She was admitted to our
hospital at age of one year because of fever,
cough, and shortness of breathing. The patient
had generalized scaly erythematous skin rash
which involve the whole body include the
scalp. She had recurrent chest infections and
atopic dermatitis.

The physical examinations revealed

well looking ,mildly dehydrated, tachypnic
and febrile child. She had generalized
erythematous maculpopular skin rash with
scaly apperance. Chest examination was
showed decreased air entry bilaterally
with expiratory wheezes. There  were
no lymphadenopathy, hepatomegaly or
splenomegaly. Overall, the other parts of the
exam were unremarkable.
The initial CBC was showing the following
results: WBC count of 25.1x109/L, of
which the neutrophil count was 12x109/L,
lymphocyte count was 6.6x109/L, and
eosinophil count was 5.6x109/L. Hemoglobin
count was 12.2 g/dl and the platelet count was
1053x109/L. Lymphocyte marker revealed
an absolute lymphocyte count of 4.48x109/L
absolute CD3+ 2.17 x109/L (48%), absolute
CD4+ 1.54 x109/L (34 %), absolute CD8+
0.63x109/L (14 %), absolute CD19+ 1.61
x\V+4/L (%Y¥°), and absolute CD+)1/CD+2%
VedxGIY/IL (V€ 7). IgG, 1gM, and IgA were
normal with very high serum IgE levels >
5000 Ku/L.

The patient’s Blastogenesis showed
marked depression in lymphocytes response

to phytohemagglutinin (RR 37%), and

concanavalin A (RR 45%),normal response
to pokeweed mitogen (%RR 87%) and
mild depression in lymphocytes response to
pooled allogeneic cells (RR 66).The sequence
analysis of DOCKS8 gene has identified the
following mutations :

D N A|[ Mutation1:

Change:
Homozygous mutation for
€.4346 C>T From Variant one
(ENST00000453981)
Mutation 2:
Homozygous mutation for
¢.4626+5 G>A From Variant one
(ENST00000453981)
Protein Mutation 1:
Change:
S1449L
Mutation 2:
Splice Site Mutation at position5
after the end of exon 45.
Predicted | Mutation 1:
affect on
gene/gene | A change from a conserved hydro-
function | philic polar (S: Serine) To hydropho-

bic nonpolar (L: Leucine). Expected
to be not a pathogenic change as
predicted by PolyPhen-2.

Mutation 2:

Conserved Splice Site Mutation.

The effect of the splice site mutation
has not been determined. However,
no DOCKS8 protein was detected

by western blot. The absence of the
DOCKS expression is significant and
is expected to lead to be pathogenic
of HIgE.

these changes have not been reported
previously. The patient has been treated with
broad spectrum antibiotics and intravenous

hydration. She has been improved clinically
and discharged on prophylactic antibiotics.
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She had a full match donor (her sister). She
has been referred to higher medical center
for bone marrow transplantation that has
been done successfully there. She has a good
health status after the transplant with regular
medical follow up.

DISCUSSION

Hyper IgE syndrome (HIES), first
defined in 1966 by Davis[6].HIES is a
multisystemic disorder characterized by
eczema, recurrent pulmonary and skin
infections and markedly increased levels
of serum IgE.Most of the cases occur
sporadically. Autosomal dominant form is
caused by mutations in STAT3 identified in
2007,[7]presents with skeletal, connective
tissue, and pulmonary manifestations by
whereas, Autosomal recessive form is caused
by mutations in DOCKS, identified in 2009,
presents with severe dermatitis, and recurrent
skin infections. [8]

The  differential
Hyper IgE syndrome (HIES) include other

diagnosis  of

immunodeficiency diseases that associated
with elevated IgE levels such as Wiscott-
Aldrich syndrome, Omenn syndrome, atypical
complete DiGeorge syndrome, Netherton
syndrome and immune dysregulation,
polyendocrinopathy and enteropathy X-linked
(IPEX) syndrome. [9]

To diagnose classical Autosomal
dominant-HIES a scoring system has been
proposed.[10] In the presence of significantly
high IgE level combined with lung or

cutaneous infections. it may be relevant to

perform genetic testing for STAT3 mutations.
In certain cases of autosomal recessive-HIES,
examining for DOCK8 or Tyk2 mutations
may be considered.[11,12]

In Saudi Arabia, there were several
cases of Hyper IgE syndrome (HIES) reported
to have mutations in DOCKS8 gene. This is
the first report in the literature showing a two
homozygous mutations that have not been
descried before. In DNA, first mutation for c.
4346 C>T and Second one for ¢c. 4626+5 G>A.
Protein changes in first mutation is S1449L
and in other one is splice site mutation at
position 5 after the end of exon 45. Effect of
the first mutation on gene function tend to be
not a pathogenic as predicted by polyPhen-2
but in second mutation, there was NO DOCK8
protein detected by western blot that expected
to result in Hyper IgE syndrome (HIES).

Our patient is presented with diffuse
scaly erythematous skin rash,recurrent chest
infections, and eczema since age of one year.
The white blood cell count was elevated with
eosinophilia and the IgE level was very high.
Blastogenesis showed marked depression in
lymphocytes response to phytohemagglutinin
and concanavalin A, and mild depression to
pooled allogeneic cells.

CONCLUSION
Hyper IgE syndrome (HIES) is a
rare primary immunodeficiency . many gene
mutations have been discovered recently.
The of STAT3, DOCKS,
and TYK2 mutations has a major role in
the diagnosis and treatment for affected

identification
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individuals. Early diagnosis of Hyper IgE
syndrome (HIES) is very important to initiate
appropriate management. After all, Genetic
counseling should be considered for family
future planning.
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¢ When submitting tables in Microsoft Word table function, no tab, space or colors should be used. Tables should
contain a maximum of 10 columns.

e Tables submitted in landscape orientation will not be accepted. Tables should include a title, table legend, and if
necessary footnotes.

* Include tables in the submitted manuscript as a separate section.

FIGURE LEGENDS
e Figure legends should be listed one after the other, as part of the text document, separate from the figure files.
e Please do not write a legend below each figure. Each figure legend should have a brief title that describes the entire
figure without citing specific panels, followed by a description of each panel, and the symbols used.
e Enough information should be provided in the figure legend text to permit interpretation of figures without
reference to the text; but should not contain any details of methods, or exceed 100 words.
e The abbreviated word for figure "Fig." should be typed and bolded, followed by the figure number and a period
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(i.e. "Fig. 1."). Every figure legend should have a Title written in bold.
e If a figure contains multiple sections (i.e. A, B, C, D) the letter for these subsections should be in capital letters.
Within the figure legend text the capital letters should be surrounded by parenthesis [i.e. (A)(B)(C)(D)].
e Figures should be numbered according to the order of citation.
Supplementary material: Supplementary material, not for review, is acceptable. Supplementary material can be
submitted as (*.mov), (*.avi), (*.mpeg), or (*.gif) files. Please note that the size limit for these items is 10 MB per file.

ENGLISH
Authors may be asked to contact professionals regarding the correction of the English content of manuscripts either
before or after acceptance. This expense will be the responsibility of the Authors.

C. REVIEW PROCESS
Authors should be aware that manuscripts will be screened upon submission. Only the manuscripts which fully comply
with the submission requirements outlined and in which the level of English is of an acceptable standard will enter the
peer review process.

First submission

Once successful submission of a manuscript has taken place, an acknowledgement will be sent by e-mail to the
Corresponding Author on the manuscript. All subsequent correspondence will be with the designated Corresponding
Author. The number of the manuscript should be used by the Authors in all communications with the Editorial Office.
All the manuscripts will be reviewed by the Editors and, and in some cases, by other expert reviewers. After review, the
corresponding Author will be notified by letter of the decision taken by the Editor(s). This letter will be accompanied in
most, but not all, cases by the comments of the reviewers. This letter will be sent via e-mail.

Resubmission of manuscripts

In some cases, Authors will be invited to submit a revised version of the manuscript for further review. This invitation
does not imply, in any case, that the revised version will be accepted for publication. In general, revised manuscripts
must be received in the Editorial Office within four months of the date of the first decision. Authors should submit the
resubmitted manuscript with all changes underlined. The resubmitted manuscript should be accompanied by a cover
letter stating that the manuscript has been revised according to the comments made by the Editor and the Reviewers.
Figures and tables must be uploaded. Please ensure that a separate point by point response to the reviewers is included
with the covering letter. Please do not send revised manuscripts to the Editorial Office via e-mail. Revised manuscripts
should mailed to site of Majmaah Journal of Health Sciences at mjhs@mu.edu.sa

PROOFS
Proofs will be made available to the author(s) to be checked. It is the responsibility of the author(s) to make sure
that the quality and accuracy of the manuscript, figures, and tables in the proofs is correct. Authors should return
their proofs within 48 hours, by fax or e-mail if the corrections are minor, to expedite publication. Further changes or
additions to the edited manuscript after these corrections cannot be accepted.

COVER ILLUSTRATIONS
Cover illustrations will be chosen by the Editors. Authors are highly encouraged to submit high quality color figures and
images suitable for publication on the cover at the time of submission of the manuscript.

REPRINTS
Reprints must be ordered in advance. An order form indicating the cost of the reprints is sent from the Publisher with
page proofs. Reprint orders, payments, and inquiries must be forwarded to the Publisher, not to the Editorial Office.

ADVERTISEMENTS
Information about advertisements in Majmaah Journal of Health Science can be obtained from the Publisher.

Copyright assighments, financial disclosures, and Institutional Review Board/Animal Care Committee Approval. Upon
article acceptance, the corresponding author will be contacted and asked to submit the above forms. It is the author's
responsibility to make sure these forms are signed and duly returned to the editorial office via fax. If these forms are
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not received the manuscript will NOT be published.

Drug Declaration/Conflict of Interest Form

This form should be printed out and the suitable statement chosen among the listed ones (A-G). It should then be
signed by the corresponding author and faxed to the Editorial Office at +41 22 510 24 00. If this form is not received
the paper will NOT be published.

Methodological & Statistical instructions for Authors submitting manuscripts to the

Majmaah Journal of Health Science
The manuscripts should include a complete and detailed description of what was done. This includes a description
of the design, measurement and collection of data, the study objective and major hypotheses, type and source of
subjects, inclusion and exclusion criteria and measures of outcome, number of subjects studied and why this number
was chosen. Any deviation from the study protocol should be stated. The baseline characteristics of any compared
groups should be described in detail and -if necessary -adjusted for in the analysis of the outcome.

For randomized clinical trials the following should also be clearly documented: treatments, sample size estimation,
method of random allocation and measures taken for maintaining its concealment including blinding, numbers treated,
followed-up, being withdrawn, dropping out, and having side effects (numbers and type). The statistical methods used
should be relevant and clearly stated. Special or complex statistical methods should be explained and referenced.

Complex analyses should be performed with the assistance of a qualified statistician. Unqualified use of such analyses
is strongly discouraged. The underlying assumptions of the statistical methods used should be tested to ensure that
the assumptions are fulfilled.

For small data sets and if variable distributions are non-normal, distribution free (non-parametric) statistical methods
should be used. The actual p values - whether significant or not - should always be presented (not NS). Confidence
intervals convey more information than p values and should be presented whenever possible. Continuous variables
can always be summarized using the median and range which are therefore preferred. Only in the infrequent case of
a Normal distribution are the mean and standard deviation (SD) useful. Complex analyses (including Cox and logistic
regression analysis) should be presented in sufficient detail: i.e. variable scoring, regression coefficients, standard
errors and any constants. Odds-ratios or relative risks are not sufficient documentation of such analyses. The handling
of any missing values in the data should be clearly specified. The number of statistical tests performed should be kept
at a minimum to reduce spurious positive results. Explorative (hypothesis generating) analyses without confirmation
using independent data are discouraged. Figures showing individual observations e.g. scatter plots are encouraged.
Histograms may also be useful. Tables should indicate the number of observations on which each result is being based
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